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how to use the 
FET cross reference and substitution guide 


The following examples illustrate how the FET Cross Reference and Substitution Guide should be used: 


Case (1) Recommended replacement offered by Siliconix is identical to Industry Part Number. 


Industry Part Number Type and Classification Recommended Replacement 
2N3458 N JFET 2N3458 


Case (2) Recommended replacement offered by Siliconix is not identical to Industry Part Number. 


Industry Part Number Type and Classification Recommended Replacement 
2N3457 N JFET 2N4338 


The recommended replacement may be exact, tighter or looser on electrical characteristics, and may 
be a different package or pin-out. Data sheets for both parts should, if possible, be reviewed for a 
complete comparison. 


Case (3) Recommended replacement is presently offered by Siliconix as an Industry Part Number only 


in Europe. 
Industry Part Number Type and Classification Recommended Replacement 
BF244A N JFET BF244A* 


Part numbers in this category a/so offered on demand through Siliconix sales outlets in the U.S.A. 


Type and calssification abbreviations are described as follows: 


CL (Current Limiter) G (Gate) 

D (Dual) | N (N-Channel) 

DEPL (Depletion-Mode Normally-On) P (P-Channel) 

ENH (Enhancement-Mode Normally-Off) PAD (Pico Ampere Diode) 

FF (Photo FET) TMP (Transducer Microphone Preamplifier) 
4 (Quad Array FETs) VMOS (Vertical MOSFET) 


FET cross reference and substitution guide 


Data Dat 
Industry Type and Recommended ae Geometry Industry Type and Recommended a Geometry 
Part Number Classification Replacement Page Page Part Number Classification Replacement Page Page 


1N5283 CLN JFET CRO22 3-65 4-29 2N3277 PJFET 2N2608 
1N5284 CLIN JFET CRO24 3-65 4-29 2N3278 P JFET 2N2608 
1N5285 CLN JFET CRO27 3-65 4-29 2N3328 P JFET 2N3438 
1N5286 CLN JFET CRO30 3-65 4-29 2N3329 P JFET 2N3329 3-3 4-54 
1N5287 CLNJFET CRO033 3-65 4-29 2N3330 P JFET 2N3330 
1N5288 CLN JFET CRO39 3-65 4-29 2N3331 P JFET 2N3331 
1N5289 CLIN JFET CR043 3-65 4-29 2N3322 P JFET 2N3332 
1N5290 CLIN JFET CR047 3-65 4-29 2N3365 N JFET 2N4340 
1N5291 CLN JFET CRO056 3-65 4-29 2N3366 N JFET 2N4338 
1N5292 CLIN JFET CRO062 3-65 - 2N3367 N JFET 2N4338 


| 1N5293 CLIN JFET CRO068 2N3368 N JFET 2N3368 3-4 
1N5294 CLIN JFET CRO75 3-65 4-30 2N3369 N JFET 2N3369 3-4 4-36 
1N5295 CL N JFET CRO82 3-65 4-30 2N3370 N JFET 2N3370 3-4 4-36 
1N5296 CLN JFET CRO91 365 4-30 2N3376 P JFET 2N3329 
1N5297 CLIN JFET CR100 2N3377 P JFET _ 


1N5298 CLIN JFET CR110 2N3378 P JFET 2N3330 


1N5299 CL N JFET CR120 3-65 4-30 2N3379 P JFET a 
1N5300 CLIN JFET CR130 3-65 4-30 2N3380 P JFET 2N3331 
1N5301 CLIN JFET CR140 3-65 4-30 2N3381 P JFET = 
1N5302 CL IN JFET CR150 2N3382 P JFET 2N3382 


1N5303 CL N JFET CR160 365 4-31 2N3383 P JFET = 
1N5304 CL N JFET CR180 3-65 4-31 2N3384 P JFET 2N3384 3-5 4-56 
1N5305 CLIN JFET CR200 3-65 4-31 2N3385 P JFET a 
1N5306 CL N JFET CR220 3-65 4-31 2N3386 P JFET 2N3386 3-5 4-56 
1N5307 CLIN JFET CR240 365 4-31 2N3436 N JFET 2N3436 3-6 4-36 
1N5308 CLIN JFET CR270 3-65 4-31 2N3437 N JFET 2N3437 3-6 4-36 
1N5309 CL N JFET CR300 345 431 2N3438 N JFET 2N3438 3-6 4-36 
1N5310 CL N JFET CR330 3-65 4-31 2N3452 N JFET 2N4340 
1N5311 CL N JFET CR360 3-65 4-31 2N3453 N JFET 2N4338 
1N5312 CL.NJFET CR390 3-65 431 2N3454 N JFET 2N4338 
1N5313 CLIN JFET CR430 3-65 4-31 2N3455 N JFET 2N4340 
1N5314 CL N JFET CR470 365 4-31 2N3456 N JFET 2N4338 
2N2386 P JFET 2N2608 2N3457 N JFET 2N4338 
2N2386A P JFET 2N2609 2N3458 N JFET 2N3458 3:7 4-36 
2N2497 P SFET 2N3329 2N3459 N JFET 2N3459 3-7 
2N2498 P JFET 2N3330 

2N3460 N JFET 2N3460 3-7 4-36 
2N2499 P JFET 2N3331 2N3574 P JFET 2N2843 
2N2500 P JFET 2N3332 2N3575 P SFET 2N2843 
2N2506 P JFET 2N2608 2N3578 P JFET 2N2608 
2N2606JAN P JFET 2N2608JAN 2N3608 P MOS ENH 3N163 
2N2607 P JFET 2N2608 2N3609 DP MOS ENH a 

2N3631 N MOS DEPL 2N3631 3-8 4-1 
2N2607JAN P JFET 2N2608JAN 
2N2608 P JFET 2N2608 3-1 4-54 2N3684 N JFET 2N3684 3-9 4-23 
2N2608JAN P JFET 2N2608JAN 3-1 4-54 2N3684A N JFET = 
2N2609 P JFET 2N2609 3-1 4-55 2N3685 N JFET 2N3685 3-9 4-23 
2N2609JAN P JFET 2N2609JAN 3-1 4-55 2N3685A N JFET = 

2N3686 N JFET 2N3686 3-9 4-23 
3N2B42 PFET 3N2B43 2N3686A NJFET ss 
2N2844 P JFET 2N2844 a ra ieee eee 
oN3066 N JFET 5N4340 N3819 —— N JFET 2N3819 3-10 4-42 


2N3820 P JFET J270 


2N3067 N JFET 2N4338 2N3821 N JFET 2N3821 311 
2N3068 N JFET 2N4338 2N3821JAN N JFET = 3-11. 4-42 
2N3069 — N JFET 2N4341 <* 2N3822 N JFET 2N3822 3-11 4-42 
2N3070 N JFET 2N4339 2N3822JAN N JFET a 3-11 4-42 
2N3071 N JFET 2N4338 2N3823 N JFET 2N3823 3-12 442 
2N3084 N JFEET 2N3459 2N3823JAN N JFET - 3-12 4-42 
| 2N3085 N JFET 2N3459 2N3824 N JFET 2N3824 3-13 4-42 
2N3086 N JFET 2N3459 2N3909 P JFET 2N3909 3-14 4-54 
2N3087 N JFET 2N3459 2N3909A P JFET 2N3909 
2N3921 DN JFET 2N3921 3-15 4-34 


2N3088 N JFET 2N3460 


2N3922 ==—=*D N JFET 2N3922 3-15 4-34 
2N3954 «~——..» DN JFET 2N3954 3-16 4-23 


2N3088A N JFET 2N3460 
2N3089 N JFET 2N3460 


2N3089A N JFET 2N3460 2N3954A DN JFET 2N3954A 3-16 4-23 
2N3112 P JFET = 2N3955 DN JFET 2N3955 3-16 4-23 
2N3113 PJFET 2N2843 2N3955A DN JFET 2N3955A 3-16 4-23 


*Siliconix European Part Number a/so Available Through U.S.A. Sales Outlets 
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[FET cross reference and substitution quide (con?’d) 


Data 
industry Type and Recommended 2 Geometry industry Type and Recommended ae Geometry 
| gee aS P Sheet Bee ca Sheet 
| Pare Number Classification Replacement Baga Page Part Number Classification Replacement p Page 
age 


| 2N3956 DN JFET 2N3956 B47. . 4223 2N4393 N JFET 2N4393 

| 2N3957 DN JFET 2N3957 3-17 423 | 2N4416 N JEET 2N4416 

| 2N3858 ONJFEF . 2N3958 3-17. 4-23 2N4416A4 N JFET 2N4416A 

| 2N3966 N JFET 2N3966 3-18 4-25 2N4416AJAN N JFET — 
2N3967 N JFET 2N4221 2N441GAJANTX NJFET — 
2N3967A N JFET 2N4221 2N4417 N JFET PN4417 3-31 4-25 
2N3968 N JFET 2N3685 2N4445 N JFET 2N5432 
2N3968A N JFET 2N3685 2N4446 N JFET 2N5433 

| 2N3969 N JFET 2N3686 2N4447 N JFET 2N5432 

| 2N3969A N JFET 2N3686 2N4448 N JFET 2N5433 

| 2N3970 NJFET 2N3970 3-19 4-26 2N4856 N JFET 2N4856 3-32 4-20 

| 2N3971 N JFET 2N3971 3-19 4-20 2N4856A N JFET 2N4856A 3-33 4-20 

| 2N3972 N JFET 2N3972 3-19 4-20 2N4856JAN N JFET 2N4856JAN 3-32. 4-20 
2N3993 PJFET 2N3386 2N4856JANTX NJFET 2N4856JANTX 3-32 4-20 
2N3993A P JFET 2N3386 2N4856JANTXV NJFET 2N4856JANTXV 3-32 4-20 
2N3994 P JFET 2N3382 2N4857 N JFET 2N4857 3-32 4-20 

| 2N3994A P JFET 2N3332 2N4857A N JEET 2N4857A 3-33 4-20 
2N4038 N MOS ENH a 2N4857JAN N JFET 2N4857JAN 3-32 4-20 
IN4065 P MOS ENH M104 2N4857JANTX N JFET 2N4857J ANT X 3-32 4-20 

| 2N4066 DP MOS ENH = 2N4857JANTXV NJFET 2N4857JANTXV 3-32 4-20 
2N4067 DP MOS ENH = 2N4858 N JFET 2N4858 3-32 4-20 
2N4082 ON JFET = 2N4858A Ni JFET 2N4858A 3-33 4-20 
2N4083 DN JFET oe 2N4858JAN NJFET 2N4858JAN 3:32 4-20 
2N4084 DN JFET 2N4084 3-15 4-34 2N4858JANTX  NJFET QN4858JANTX 3-32 4-20 
2N4085 DN JFET 2N4085 3-15 4-34 2N4858JANTXV NJFET 2N4858JANTXV 332 4-20 
2N4091 N JFET 2N4091 3-91 4-20 2N4859 N JFET 2N4859 3-32 4-20 
2N4091A N JFET 2N4091 2N4859A N JFET 2N4859A 3-33 4-20 
2N4092 N JEET 2N4092 3-21 4-20 2N4859JAN N JFET 2N4859J AN 3-32 4-20 
2N4092A N JFET 2N4092 2N4859JANTX  NJFET 2N4859JANTX 3-32 4-20 
2N4093 N JFET 2N4093 3-21 4-20 2N4859JANTXV NJFET 2N4859JANTXV 3-32 4-20 
2N4093A N JFET 2N4093 2N4860 N JFET 2N4860 3-32 4-20 
2N4117 N JFET 2N4117 3-22 4-46 2N4860A N JFET 2N4860A 333 4-20 
2N4117A N JFET. QN4117A 3-22 4-46 2N4860JAN N JFET 2N4860JAN 3-32 4-20 
2N4118 N JFET 2N4118 3-22 4-46 2N4860JANTX  NJFET 2N4860JANTX 3-32 4-20 
2N4118A N JFET IN4118A 3-22 4-46 2N4860JANTXV N JFET 2N486CJANTXV 3-32 4-20 

| 2N4119 N JFET 2N4119 3-22 446 2N4861 N JEET 2N4861 3-32 4-20 
2N4119A N GFET 2IN4119A 3-22 4-46 2N4861A N JFET 2N4861A 3-33 4-20 

| 2N4120 P MOS ENH 3N163 i 2N4861JAN N JFET 2N4861JAN 3-32 4-20 
2N4139 N JFET 2N3822 2N4861JANTX NJFET 2N4861JANTX 3-32 4-20 
2N4220 N JFET 2N4220 3-24 4-42 2N4861JANTXV N JFET QIN4861JANTXV 3-32 4-20 
2N4220A N JFET 2N4220A 3-24 4-42 2N4867 N JFET 2N4867 3-34 4-44 
2N4221 N JFET 2N4221 S204 “ 42 2N4867A N JFET 2N4867A 3-34 4-44 
QN4221A N JFET 2N4227A 3-24 4-42 2N4868 N JFET 2N4868 3-34 444 

| QNAZ22A N JFET 2N4222A 3-24 4-42 2N4868A N JFET 2N4868A 3-34 4-44 

2N4223 N JFET 2N4223 3-25 4-42 2N4869 N JFET 2N4869 3-34 4-44 

| 2N4224 N JFET 2N4224 3-25 4-42 2N4869A N JFET 2N4869A 3-34 4-44 | 
2N4267 P MOS ENH 3N163 | 2N4881 N JFET _ | 

| 2N4268 P MOS ENH ree 

2N4202 N JFET 2N4262 3-26 4-36 

| 2N4303 N SFET 2N4303 3-26 4-36 

| 2N4304 N JEET 2N4304 3-26 4-36 2N4882 N JFET — 

| 2N4338 N JFET 2N4338 3-27 4-36 2N4883 NJFET — 

| 2N4339 N JFET 2N4339 3-27 4-36 2N4884 N JFET ~ 

| 2N4340 N JFET 2N4340 3-27. 4-36 2N4885 N JFET _ 

| 2N4341 N SFET 2N4341 3-27 4-36 2N4886 N JFET — 

| 2N4342 PJFET . 2N4977 N JSFET 2N5432 

| 2N4343 PJFET _ 2N4978 Ni JEET 2N5433 

| 2N4351 N MOS ENH M117 2N4979 N JFET 2N5434 

| 2N4352 P MOS ENH 3N163 2N5078 P JFET 2N5018 3-35 4-57 

| 2N4353 P MOS ENH M103 2N5019 P JFET 2N5019 3-35 4-57 

| 2N4366 P SFET — 2N5020 PSFET —2N2843 

| 2N4381 P JFET _ 2N2609 2N5021 PSFET 2N2608 

| 2N4382 Pp JFET 2N5115 2N5033 P JFET 2N2608 
2N4391 N JFET 2N4391 3-29 420 | 2N5045 ON JFET 2N5045 3-36 4-34 

| 2N4392 N JFET 2N4392 3-29 4-20 2N5046 ON JFET 2N5046 3-36 4-34 

i 

| 
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| FET cress reference and substitution quide (cont'd) 


| 
| 


ae i | ustri E and Reco ended thes Geometry] 
Industry Type and Recommended eve Geometry industry ype ang Be comme : haat a S | 
Part Number Classification Replacement Baas Page oe Number Classification Renlacement age age | 
hea ts Benes ae 7 
2N5047 DN JFET 2N5047 3-36 4-34 | 2N5477 PJFET | 
2N5078 N JFET 2N5078 = 2N5472 ee _ 
2N5103 N JFET 2N4416 2N5473 P JFET 
2N5104 N JFET 2N4416 | 2N6474 caee = 
2N5105 N JFET 2N4416 | 2N5475 PJFE 
ice 1 > Pe eed | 5ATE J os a } 
j T etal 2-37 +-G ZiNO4c: Nyt! LIN DEG i 2 
Bea Tanne el s ce he | 2N5485 N JEET 2N5485 3-43 4.25 | 
SNEIIE CP URET 2N5115 3.37 457 | 2N5486 N JPET 2NS426 343 4.25 
ras oe ee a ag: * beaniee ae DN JEET 2N5515 3-44 44a | 
2N5115JAN P JFET = 3-27 4.57 | N5815 DNJEE ON5515 : a 
jFET 3 4.57 N5514 DN JEET 2N5516 3-44 4.44 | 
ee Tee oe 2 a DNJEET 2N5517 3-44 4.44 | 
2N5116 PUFET 3-37 a. i ie i mers ce! se Sa A | 
2 SJAN P UFET C ecy Me OY 2N5518 DN JFET N55% 3 4-4 
ane! ae PJEET 3-37 4-57 | 2N5579 DN JFET 2N5519 3-44 444 | 
Md é ¥ pas é GES , | onal osha pa IN 5520 rd -44 
2N5158 N JFET | 2N552 DN JFEI 2N552 3-44 4-4 | 
ER 2N5821 SNE Sa A 
Seles ne 3.38 eee Ni ea 344 AA | 
2N5163 NE Fr Et. 2 36 spe { ates a <: YEET 3.44 LAA 
| 2N5196 DN JFET go Mares pe oeare merge ae 3-44 4.44 | 
| 2N5197 DN JFET 3-39 432 | 2NS524 DN AEET s 3-4 Ha 
2N5198 DN JEET 3-39 432 | 2N5S45 N JPET | 
eds pc eee | 
2N5199 D N PRET 2h 1399 3-29 4-32 | raha Bs e a 4 ‘ene se Hine | 
eNeee ee : L Betee 5 NJRET & 3-45 432 | 
2N5247 NSPE" . i e Ep - pes "KERR 6 3.A5 2.29 | 
2N5248 N JFET | 2N5S DN JEET NES 36 $450 432 | 
7 PIfeT DN GS os S-A5 4-372 i 
2N5257 N JEET Se : 345432 | 
oes Gl en SucARG ae ESOS? 345 4.22 | 
2N5259 N JPET 2N5459 aes aaa Bas 
2N5260 pore) See Seah ae o BAB OAD | 
2N5265 P JPEP Zi IZACE H iL Aik - is are 27 Se 
| 2N5266 PJFET 2N2608 ; 2NSRas on : 
| 2N5267 PAFET 2QN2808 | 2NS565 es 
| 2N5268 Pore. 2 28 i PNSSSB AAz 
i noed p cer 3 7 : One i 
1 2N5269 SAR cee ay : : Ai? 
| 2N5270 PSEET 2N3331 7 | 
! \ 
| 2N5277 N GFET = | 
| 2N5278 N JFET Pea | 
| 2N5358 N JEET 2NB886 | aes vee. 
| 2N5359 N MEET 23686 $48 4:26 | 
| 2N5360 N JFET IN36E5 HB 420 | 
2N5361 N JPET 2N3684 | 2NS5EE ON JRE 2NS566 2-48 426 | 
2N5363 N JFET oe | 2N5593 NJEET 2 | 
5 PIror IN4A?IE WODHS Te 
| 2N5364 Red ae SNEED | INS628 N JFET 48 4.20 | 
2N53931 N JPET 2NGS8674 | JOO. Lal | 
i 
| JFET 2N4868 2N5629 N JFET 3-45 420 | 
2N5392 N JFET ZN4B68A | 2N5629 ee ee res 
2N5393 N JFET 2NABEA | 2N5640 ieee 3 
| 2N5394 N JFET 2N4869A oe oe 
| 2N5395 N JFET 2N4869A | 2NS54E NAIEES | 
| 2N5396 NJFET 2N4869A | 2nseao N JEET | 
| | “oot 4 r 
WIRE 2N5653 N GFE? 350 420 | 
Rese Nir 88 ieee NEE | 
. a SPE cal ‘DAES a gear 264 a 
| 9N5432 N JFET 2N5432 3-40 4.27 | 2N56G8 Need SNEREO 4 2 ‘ Zo | 
2N5433 N JFET 2N5433 3-40 427 | 2N5S69 N JECT Bee oe ae 
| 2N5434 N JEET 2N5434 3-40 4-27 | 2N5670 N JPET ON563 2 | 
WEEE: | 
= j + ONG: 2G 2 | N5776 Ni IFET _ i 
| 215452 ONJFE 25452 3414.93 | QNBT16 N JEET 
re 545 2N5717 JF ET a i 
| 2N5453 DN JFET 2N545 Sa). B98) if 2NBEy ripe is | 
NOS i moo 
5 T 2NSAS : £93 2N5797 P SFET 2NZ6OS | 
2N5454 D iN JFET 2NS454 3-41 4-23 | 2N572 T eNze 
2N5457 N JFET 2N5457 3-42 442 | 2N5798 PJFEY 2N2508 | 
2N5458 N JEET 2N5458 3-42 442 | ss aoe er | 
foe / 2 d : co Fei 2NZ506 
2N5459 N JFET 2N5459 3-42 442 | aN : lee aN | 
2NS5460 PJFET - | 2N58C : 2N2 | 
5 iF 2N5801 N JFET 24353 | 
Boe: eee . | SNeEOo N \FET 2N4393 | 
2N5462 PARE! = . B92 
546 PJFE ie 2N5803 N SFET EN4392 
SNcdea PJFET = | 2N5902 DN GFET 2N5S02 352 446 | 
j r reese PLOT ORES 5 4-4. 
2N5465 PSFEET = | 2N58C3 DN JEET 2N5903 3-52 46 | 
: eaceaa Ate eee Renae enon! 
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FET cross reference and substitution guide (cont'd) 


Dat 
Industry Type and Recommended ahs Geometry! Industry Type and Recommended a Geometry 


Sheet EES 
Part Number Classification Replacement — Page |Part Number Classification Replacement 


2N5904 
2N5905 
2N5906 
2N5907 
2N5908 


2N5904 
2N5905 
2N5906 
2N5907 
2N5908 


2SK69 
2SK70 
2SK83 
2SK84 
2SK85 


WWW WwWwww 
oon 0101 01 01 01 
HAM NMONNNMND 


2N5909 
2N5911 3N128 
2N5912 3N140 
U1837E 3N141 
U1837E 3N142 


2N5909 
2N591 1 
2N5912 
2N5949 
2N5950 


2N5951 U1837E 3N145 
2N5952 E305 3N146 
2N5953 E305 3N147 
2N6449 = 3N148 
2N6450 sd 3N1749 


3N89 


222 22222 


22000 90000 


a 


2N6451 2N4393 3N150 
2N6452 2N4393 3N151 
2N6453 2N4393 3N152 
2N6454 2N4393 3N153 
2N6483 DNJFET U401 3N154 


2N6484 DN JFET U402 3N155 MOS ‘ENH 
2N6485 DN JFET U404 3N155A MOS ENH 
2N6550 N JFET - 3N156 MOS ENH 
2N6568_ N JFET U290 3N156A MOS ENH 
2N6656 V MOS N ENH 2N6656 3N157 MOS ENH 


2N6657 V MOS N ENH 2N6657 3N157A MOS ENH 
2N6658 V MOS N ENH 2N6658 3N158 MOS ENH 
2N6659 V MOS N ENH 2N6659 3N158A MOS ENH 
2N6660 V MOS N ENH 2N6660 3N159 N MOS DEPL 
2N6661 V MOS N ENH 2N6661 3N160 MOS ENH 


28517 P JFET 3N161 MOS ENH 
28J18 P JFET 3N162 MOS ENH 
28519 P JFET 3N163 MOS ENH 
28420 P JFET 3N164 MOS ENH 
2SJ22 P JFET 3N165 P MOS ENH 


2SK11 N JFET 3N166 P MOS ENH 
25K12 N JFET 3N167 MOS ENH 
2SK15 N JFET 3N168 MOS ENH 
2SK16 N JFET 3N169 MOS ENH 
2SK19 N JFET 3N170 MOS ENH 


2SK23A N JFET 3N171 MOS ENH 
2SK30A N JFET 3N172 P MOS ENH 
2SK33 N JFET 3N173 P MOS ENH 
28SK34 N JFET 3N174 P MOS ENH 
2SK37 N JFET 3N175 N MOS 


2SK38A N MOS DEPL 3N176 N MOS 
2SK40 N JFET 3N177 N MOS 
2SK41 N JFET 3N178 P MOS ENH 
2SK42 N JFET 3N179 P MOS ENH 
28K43 N JFET 3N180 P MOS ENH 


25K 44 N JFET 3N181 P MOS ENH 
2SK45 N JFET 3N182 P MOS ENH 
2SK46 N JFET 3N183 
2SK47 N JFET 3N184 
2SK48 N JFET 3N185 


2SK49 N JFET 3N186 

2SK50 N JFET 3N187 3N187 
2SK54 N JFET 3N188 M107 
2SK55 N JFET 3N189 M107 
2SK59 N JFET 3N190 M108 


2SK60 N JFET 3N191 M108 
2SK61 N JFET 3N192 - 
2SK63 N JFET 3N193 OS DEPL = 
2SK65 N JFET 3N200 OS DEPL 3N201 
2SK66 N JFET 3N201 OS DEPL 3N201 


2SK68 N JFET 3N202 OS DEPL 3N202 
2SK68A N JFET 3N203 OS DEPL 3N203 


1-6 


Dat 
industry Type and Recommended nik Geometry industry Type and Recommended 
Part Number Classification Replacement Page Page Part Number Classification Replacement 


3N204 2038S N JFET 2N3821 
3N205 2048S N JFET 2N3821 
3N206 210U N JFET 2N4416 
2N307 2318S DN JFET 2N3954 
3N208 2325S DN JFET 2N3955 


3N209 MOS DEPL 2335 DN JFET 2N3956 
3N210 MOS DEPL 2345S DN JFET 2N3957 
3N211 MOS DEPL 235S DN JFET 2N3958 
3N212 MOS DEPL 241U N JFET 2N4869 
3N213 MOS DEPL 250U N JFET 2N4091 


3N214 251U N JFET 2N4392 
3N215 588U N JFET 2N4417 
3N216 
3N217 703U N JFET 2N4220 
3SJ11A 704U N JFET 2N4220 
705U N JFET 2N4224 
3SK14 MOS DEPL 707U N JFET 2N4860 
3SK20 MOS DEPL 714U N JFET 2N3822 
3SK21 
3SK22 734U N JFET 2N4416 
3SK28 734EU N JFET KE4416 
751U N JFET 2N4340 
3SK29 752U N JFET 2N4340 
3SK30 753U N JFET 2N4341 
3SK30A 
3SK35 NOS DEPL 754U N JFET 2N4340 
3SK38A MOS DEPL 755U N JFET 2N4341 
756U N JFET 2N4340 
3SK39 MOS DEPL 1277A N JFET 2N3822 
3SK40 1278A N JFET 2N3821 
3SK44 OS DEPL 
3SK45 OS DEPL 1279A N JFET 2N3821 
3SK49 1280A N JFET 2N4224 
1281A N JFET 2N3822 
3SK55 MOS DEPL 1282A N JFET 2N4341 
3SK59 MOS DEPL 1283A N JFET 2N4340 
3SK61 
14T 2N4224 1284A N JFET 2N4222 
42T KE4392 1285A N JFET 2N3821 
1286A N JFET 2N4220 
58T 2N4302 1325A N JFET 2N4222 
59T KE4416 1714A N JFET 2N4340 
100S 2N4304 
100U 2N3684 2000M N JFET 2N3823 
101S _ 2001M N JFET 2N3823 
2078A DN JFET 2N3955 
102M 2N5486 2079A DN JFET 2N3955 
102S 2N4302 2080A DWN JFET 2N5546 
103M 2N5457 
103S 2N5459 2081A DWN JFET 2N5546 
104M 2N5458 2093M N JFET 2N3687 
2094M 2N3686 
105M 2N5459 2095M 2N3686 
105U 2N4222 2098A 2N5545 
106M 2N5485 
107M 2N5486 2099A 2N5546 
110U 2N3685 2130U 2N5452 
2132U 2N3955 
115U 2N4340 2134U 2N3956 
120U 2N3686 2136U 2N3957 
125U 2N4339 
130U 2N3687 2138U 2N3958 
135U 2N4339 2139U 2N3958 
2147U 2N3958 
155U 2N4416 2148U 2N3958 
182S 2N4391 2149U 2N3958 
183S 2N3823 
197S 2N4338 4360TP 
198S 2N4340 5033TP 
40467A 
199S 2N4341 40468 
200S 2N4392 40468A 
200U 2N3824 
201S 2N4391 40559 
202S 2N4392 40559A 
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Page Page 
40600 DGWN MOS DEPL _ BF801 N JFET — 
40601 NMOS _ BF802 N JFET _ 
40602 NMOS _ BF900 DGNMOSDEPL BF900 
BFR45 N JFET 2N4416 
40603 N MOS — BFS21 DN JFET 2N5199 
40604 NMOS _ BFS21A DN JFET 2N5199 
40673 DGNMOS DEPL 3N201 
40819 DGNMOS DEPL _ BFS28 DGNMOSDEPL 3N201 
40820 DGNMOS DEPL - BFS67 N JFET 2N3821 
BFS67P N JFET 2N4303 
40821 DGNMOS DEPL _ BFS68 N JFET 2N3823 
40822 DGNMOS DEPL _ BFS68P N JFET KE4416 
40823 DGNMOS DEPL ~_ 
40841 DGNMOSDEPL 3N201 BFS70 N JFET 2N3821 
A5T3821 N JFET E305 BFS71 N JFET 2N3822 
BFS72 N JFET 2N3823 
Ad5T3822 N JFET E305 BFS73 N JFET 2N3821 
A5T3823 N JFET KE4416 BFS74 N JFET 2N4856 
A5T3824 N JFET E203 
A5T5460 P JFET _ BFS75 N JFET 2N4857 
A5T5461 P JFET _ BFS76 N JFET 2N4858 
BFS77 N JFET 2N4859 
A5T5462 P JFET _ BSF78 N JFET 2N4860 
A5T6449 N JFET _ BFS79 N JFET 2N4861 
A5T6450 N JFET = BFS80 N JFET 2N4416A 
A192 N JFET 2N4416 BFW10 N JFET 2N3823 
AD830 DN JFET U421 BFW11 N JFET 2N3822 
AD831 DN JFET U421 BFW54 N JFET 2N3822 
AD832 DN JFET U422 BFW55 N JFET 2N3822 
AD833 D WN JFET U426 
AD833A DN JFET U423 BFW56 N JFET 2N4869 
AD835 DN JFET 2N3921 BFW61 N JFET 2N4224 
AD836 DN JFET 2N3921 BSV22 N JFET 2N4416 
AD837 DN JFET 2N3922 BSV78 N JFET 2N4856A 
BSV80 N JFET 2N4858A 
AD838 DNJFET 2N4085 
AD839 DN JFET 2N4085 BSV81 N MOS DEPL 2N3631 
AD840 DNJFET 2N5196 C413N N JFET 2N5434 
AD841 DN JFET 2N5197 C673 N JFET 2N4341 
AD842 DN JFET 2N5199 C674 N JFET 2N4341 
C680 N JFET 2N4338 
AD3954 DNJFET 2N3954 
AD3954A DN JFET 2N3954A C680A NJFET 2N4338 
AD3955 DNJFET 2N3955 C681 N JFET 2N4338 
AD3956 DN JFET 2N3956 C681A N JFET 2N4338 
AD3957 DN JFET 2N3957 C682 N JFET 2N4339 
C682A N JFET 2N4339 
AD3958 DN JFET 2N3958 
BC264 N JFET 2N4304 C683 N JFET 2N4339 
BC264A N JFET 2N4302 C683A N JFET 2N4339 
BC264B N JFET 2N4304 C684 N JFET 2N4220 
BC264C N JFET 2N4304 C684A N JFET 2N4220 
C685 N JFET 2N4220 
BC264D N JFET KE4416 
BF244A N JFET BF244A* 3-60 4-25 C685A N JFET 2N4220 
BF244B N JFET BF244B* 3-60 4-25 C6690 N JFET 2N3458 
BF244C N JFET BF244C* 3-60 4-25 C6691 N JFET 2N3458 
BF245A N JFET BF244A* C6692 N JFET 2N3459 
ms CM600 N JFET 2N4092 
BF245B N JFET BF244B* 
BF245C N JFET BF244C* CM601 N JFET 2N4091 
BF246 N JFET BF246 3-61 4-20 CM602 N JFET 2N4091 
BF246A N JFET BF246A* 3-61 4-20 CM603 N JFET 2N4091 
BF246B N JFET BF246B*. 3-61 4-20 CM640 N JFET 2N4093 
BF246C N JFET BF246C* 3-61 4-20 CM641 N JFET 2N4093 
BF247 N JFET BF247 3-61 4-20 CM642 N JFET 2N4093 
BF247A N JFET BF247A* 3-61 4-20 CM643 N JFET 2N4092 
BF247B N JFET BF247B* 3-61 4-20 CM644 N JFET 2N4092 
BF247C N JFET BF247C* 3-61 4-20 CM645 N JFET 2N4092 
BF256LA N JFET BF256LA* 3-62 4-25 CM646 N JFET 2N4092 
BF256LB N JFET BF256LB* 3-62 4-25 
CM647 N JFET 2N4091 
BF256LC N JFET BF256LC* 3-62 4-25 CM650 N JFET 2N5432 
BF320 P JFET _ CM651 N JFET 2N5433 
BF348 N JFET 2N5555 CM652 N JFET 2N5432 
BF800 N JFET _ CM653 N JFET 2N5433 
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Industry 


Part Number 


FET cross reference and substitution guide (cont'd) 


Type and 
Classification 


Recommended 
Replacement 


CM697 N JFET 2N5434 
CM800 N JFET 2N5434 
CMX740 N JFET U290 
CP600 N JFET — 
CP601 N JFET _ 
CP602 ‘'N JFET _ 
CP603 N JFET _ 
CP640 N JFET U296 
CP650 N JFET U322 
CP651 N JFET U320 
CP652 N JFET U322 
~CP653 N JFET U320 
CP643 N JFET 2N5434 
CRO22 Thru CR470 Referenced Under 1N Series 
DPADi DPADN JFET DPAD1 
DPAD2 DPADN JFET DPAD2 
DPAD5 DPADN JFET DPAD5 
DPAD10 DPADN JFET DPAD10 
DPAD20 DPADN JFET DPAD20 
DPAD50 DPADN JFET DPAD50 
DPAD100 DPADN JFET DPAD100 
DU4339 DN JFET U235 
DU4340 DWN JFET U235 
E100 N JFET E203 
E101 N JFET E201 
E102 N JFET E202 
E103 N JFET E203 
E105 N JFET E105 
E106 N JFET E106 
E107 N JFET E107 
E108 N JFET E108 
E109 N JFET E109 
E110 N JFEET E110 
E111 N JFET E111 
E111A N JFET E111A* 
E112 N JFET E112 
E112A N JFET E112A* 
E113 N JFET E113 
E113A N JFET E113A* 
E114 N JFET E114 
E174 P JFET E174 
E175 P JFET E175 
E176 PJFET E176 
E177 P JFET E177 
E201 N JFET E201 
E202 N JFET E202 
E203 N JFET E203 
E204 N JFET E204 
E210 N JFET E210 
E211 N JFET E211 
E212 N JFET E212 
E230 N JFET E230 
£231 N JFET E231 
E232 N JFET E232 
E270 P JFET E270 
E271 P JFET E271 
E300 N JFET E300 
E304 N JFET E304 
E305 N JEET E305 
E308 N JFET J308 
E309 N JFET J309 
E310 N JFET J310 
E400 DN JFET E400 
E401 DN JFET E401 
E402 DN JFET E402 
E410 DN JFET E410 
E411 DN JFET E411 
E412 DN JFET £412 


3-67 
3-67 


3-67 
3-67 
3-67 
3-67 
3-67 


3-81 


3-81 
3-31 
3-82 
3-82 
3-82 


4-48 
4-48 
4-48 
4-27 


4-27 
4-27 
4-20 
4-20 
4-20 
4-20 
4-20 


4-20 
4-52 
4-57 
4-57 
4-57 


4-57 
4-36 
4-36 
4-36 
4-36 


4-52 
4-52 
4-52 
4-44 
4-44 


4-44 
4-57 
4-57 
4-52 
4-25 


4-25 


4-38 


4-38 
4-38 
4-38 
4-38 
4-38 


Industry 


Part Number 


E413 
E414 
E415 
E420 
E421 


E430 
E431 
E500 
E501 
E502 


E503 
E504 
E505 
E506 
E507 


EPAD50 
EPAD100 
EPAD200 
EPAD500 
FE100 


FE100A 
FE102 
FE102A 
FE104 
FE104A 


FE200 
FE202 
FE204 
FE300 
FE302 


FE304 
FEO654A 
FEOQ654B 
FE3819 
FE5245 


FE5246 
FE5247 
FE5457 
FE5458 
FE5459 


FE5484 
FE5485 
FE5486 
FF102 
FF108 


FF400 
FF409 
FF411 
F F600 
FF617 


FM1100 
FM1100A 
FM1101 
FM1101A 
FM1102 


FM1102A 
FM1103 
FM1103A 
FM1104 
FM1104A 


FM1105 
FM1105A 
FM1106 
FM1106A 
FM1107 


Type and 


Classification 


CL N JFET 
CL N JFET 
CL IN JSFET 
CL N JFET 
CL N JFET 


DD N JFET 
DD N JFET 
DD N JFET 
DD N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JSFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
FF N JFET 
FF N JFET 


FF N JFET 
FF N JFET 
FF N JSFET 
FF N JFET 
FF N JFET 


DN JFET 
DN JFET 
N JFET 
N JFET 
JFET 


JFET 
JFET 
JFET 
JFET 
JFET 


JFET 
JFET 
JFET 
JFET 
JFET 


oUuU000 90000 200 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 


Recommended 
Replacement 


E410 
E411 
E412 
E420 
E421 


£430 
E431 
E500 
E501 
E502 


E503 
E504 
E505 
E506 
E507 


EPAD50* 
EPAD100* 
EPAD200* 
EPAD500* 
2N3821 


2N3821 
2N4119 
2N4119 
2N4118 
2N4118 


2N3821 
2N3821 
2N3821 
2N3822 
2N3821 


2N3821 
2N5486 
2N5485 
2N3819 


2N5457 
2N5458 
2N5459 


2N5484 
2N5485 
2N5486 


3-83 
3-83 


3-84 
3-84 
3-85 
3-85 
3-85 


3-85 
3-85 
3-85 
3-85 
3-85 


3-86 
3-86 
3-86 
3-86 
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FET cross reference and substitution guide (cont'd) 


Industry 
Part Number 


Recommended 
Replacement 


Recommended Geometry 
Replacement ¥ Page 


Type and 
Classification 


Industry Type and 
Classification 


Part Number 


FM1107A DN JFET _ ITESO6 CL N JFET E506 

FM1108A DN JFET — ITE507 CL N JFET E507 

FM1109 DN JFET —_ ITE3066 N JFET E202 

FM1109A DN JFET — 1TE3067 N JFET E201 

FM1110 DN JFET ~ ITE3068 N JFET E201 

FM1110A DN JFET _ ITE4117 N JFET 2N4117 

FM1111 DN JFET — 1TE4118 N JFET 2N4118 

FM1111A DN JFET — ITE4119 N JFET 2N4119 

FM1200 DN JFET ~ 1TE4338 N JFET E201 

FM1201 DN JFET - ITE4339 N JFET E201 

FM1202 DN JFET _ ITE4340 N JFET E202 

FM1203 DN JFET — 1TE4341 N JFET E203 

FM1204 DWN JFET _ ITE4391 N JFET E111 

FM1205 DN JFET _ ITE4392 N JFET E112 

FM1206 DN JFET _ ITE4393 N JFET E113 

FM1207 DN JFET _ 1TE4416 N JFET KE4416 

FM1208 DN JFET —_ ITE4867 N JFET E230 

FM1209 DN JFET — ITE4868 N JFET E231 

FM1210 DN JFET — ITE4869 N JFET E232 

FM1211 DN JFET = J108 N JFET J108 3-87 4-27 

FM3954 DN JFET 2N3954 J109 N JFET J109 3-87 4-27 

FM3954A DN JFET 2N3954A J110 N JFET J170 3-87 4-27 

FM3955 DN JFET 2N3955 J111 N JFET J111 3-88 4-20 

FM3955A DN JFET 2N3955A J112 N JFET J112 3-88 4-20 

FM3956 DN JFET 2N3956 J113 N JFET J113 3-88 4-20 

FM3957 DN JFET 2N3957 J174 P JFET J174 3-89 4-57 

FM3958 DN JFET 2N3958 J175 P JFET J175 3-89 4-57 

FTO654A N JFET 2N5486 J176 P JFET J176 3-89 4-57 

FT0654B N JFET 2N5486 J177 P JFET J177 3-89 4-57 

FTO654C N JFET 2N4221 J270 P JFET J270 3-90 4-57 

FTO0654D N JFET 2N4221 J271 P JFET J271 3-90 4-57 

FT701 D P MOS ENH —- J308 N JFET J308 3-91 4-50 

FT703 P MOS ENH _ J309 N JFET J309 3-91 4-50 

FT704 P MOS ENH 3N163 J310 N JFET J310 3-91 4-50 

FT3820 P JFET _ J401 DN JFET J401 3-92 4-34 

GET5457 N JFET 2N5457 J402 DN JFET J402 3-92 4-34 

GET5458 N JFET 2N5458 J403 DN JFET J403 3-92 4-34 

GET5459 N JFET 2N5459 J404 DN JFET J404 3-92 4-34 

HD!IG1030 P MOS ENH 3N163 J405 DN JFET J405 3-92 4-34 

1D100 DPAD N JFET DPAD1 J406 DN JFET J406 3-92 4-34 

1D101 DPADN JFET DPAD10 J410 DN JFET J410 3-94 4-38 

IMF3954 DNJFET 2N3954 J411 DN JFET J411 3-94 4-38 
J412 DN JFET J412 3-94 4-38 

IMF3954A DN JFET 2N3954A J1401 DN JFET J1401 3-95 4-34 

IMF3955 DN JFET 2N3955 J1402 DN JFET J1402 3-95 4-34 

IMF3955A DN JFET 2N3955A 

IMF3956 DN JFET 2N3956 J1403 DN JFET J1403 3-95 4-34 

IMF3957 DN JFET 2N3957 J1404 DN JFET J1404 3-95 4-34 

{MF3958 DN JFET 2N3958 J1405 DN JFET J1405 3-95 4-34 

IMF6485 DN JFET U405 J1406 DN JFET J1406 3-95 4-34 

{T100 P JFET 2N5116 KE3684 N JFET 2N3684 

1T101 P JFET 2N5114 KE3685 N JFET 2N3685 

1T108 N JFET 2N5486 K E3686 N JFET 2N3686 

1T109 N JFET U310 KE3687 N JFET 2N3687 

{T110 P JFET ~ KE3823 N JFET E304 

1T111 P JFET _ KE3970 N JFET KE4391 

1T1700 P MOS ENH 3N163 KE3971 N JFET KE4392 

171701 P MOS ENH M103 KE3972 N JFET KE4393 

1T1702 P MOS ENH 3N163 KE4091 N JFET KE4391 

171750 N MOS ENH M117 KE4092 N JFET KE4392 

{T2700 DP MOS ENH M108 KE4093 N JFET KE4393 

172701 D P MOS ENH M108 KE4220 NJFET | 2N5457 

ITE500 CLN JFET E500 KE4221 NJFET © 2N5457 

iTE501 CL N JFET E501 KE4222 N JFET 2N5459 

ITE502 CLIN JFET E502 KE4223 N JFET E304 

ITESO3 CLN JFET E503 KE4224 N JFET E304 

iITE504 CLIN JFET E504 KE4391 N JFET KE4391 3-96 4-20 

1TE505 CLIN JFET E505 KE4392 N JFET KE4392 3-96 4-20 


1-10 


FET cross reference and substitution guide (cont'd) 


Industry Type and Recommended = Industry Type and Recommended aes Geometry 

Part Number Classification Replacement ag Part Number Classification Replacement Page Page 
KE4393 N JFET KE4393 MEM631 DGN MOS DEPL - 
KE4416 N JFET KE4416 MEM632 D GN MOS DEPL _ 
KE4856 N JFET KE4391 MEM655 N MOS DEPL 
KE4857 N JFET KE4392 MEM656A N MOS DEPL — 

K E4858 N JFET KE4393 MEM660 N MOS ENH _ 
KE4859 N JFET KE4391 MEM711 N MOS ENH - 
KE4860 N JFET KE4392 MEM712 P MOS ENH — 
KE4861 N JFET KE4393 MEM804 N MOS ENH - 
KE5103 N JFET E305 MEM806 P MOS ENH 3N163 
KE5104 N JFET E304 MEM806A P MOS ENH 3N163 
KE5105 N JFET E304 MEM807 P MOS ENH M103 
LDF603 N JFET 2N4221A MEM807A P MOS ENH M103 
LDF604 N JFET 2N4221A MEM809 P MOS ENH — 
LDF605 N JFET 2N4221A MEM814 P MOS ENH M103 
M100 N MOS DEPL M100 4-1 MEM954 D P MOS ENH - 
M101 N MOS DEPL M101 4-1 MEM954A D P MOS ENH ~ 
M103 P MOS ENH M103 4-5 MEM954B D P MOS ENH — 
M104 P MOS ENH M104 4-18 MEM955 DP MOS ENH _ 
M106 D P MOS ENH M106 4-2 MEM955A D P MOS ENH — 
M107 D P MOS ENH M107 4-3 MEM955B DP MOS ENH _ 
M108 D P MOS ENH M108 4-4 

M113 MOS ENH M113 4-8 MFE120 DGNMOS DEPL — 
M114 M114 4-6 MFE121 D GN MOS DEPL - 
M116 M116 4-9 MFE122 D GN MOS DEPL = 
M117 M117 4-11 MFE130 DGNMOSDEPL 3N201 
M119 — s MFE131 DGNMOSDEPL 3N201 
M163 3N163 MFE132 DGN MOS DEPL 3N201 
M164 3N164 MFE590 DGNDMOS ENH — 
M511 MEM511C MFE591 D GNDMOS ENH — 
M517 M103 MFE823 P MOS ENH MFE823 3-107 4-16 
MEM511 MEM511 : MFE824 N MOS ENH M100 
MEM511C MEM511C - MFE2000 N JFET 2N4416 
MEM517 MFE2001 N JFET 2N4416 
MEM517A P MOS ENH MFE2004 N JFET 2N4093 
MEM517B P MOS ENH MF E2005 N JFET 2N4092 
MEM517C P MOS ENH MFE2006 N JFET 2N4091 
MEM520 P MOS ENH MF E2007 N JFET 2N4860 
MEM520C P MOS ENH MFE2008 N JFET 2N4859 
MEM550 D P MOS ENH MFE2009 N JFET 2N4859 

MFE2010 N JFET 2N5434 
MEM550C D P MOS ENH M107 MFE2011 N JFET 2N5433 
MEM550F P MOS ENH — MFE2012 N JFET 2N5432 
MEM551 D P MOS ENH M108 MFE2093 N JFET 2N3687 
MEM551C D P MOS ENH M108 MFE2094 N JFET 2N3686 
MEM554 DGNMOSDEPL 3N203 MF E2095 N JFET 2N3685 
MEM554C DGNMOSDEPL 3N203 MFE3001 N MOS DEPL M100 
MEM556 P MOS ENH M104 MFE3002 N MOS ENH M117 
MEM556C P MOS ENH M104 MF E3003 P MOS ENH 3N164 
MEM557 N MOS DEPL ee MFE3004 N MOS DEPL — 
MEM557C N MOS DEPL = MF E3005 N MOS DEPL — 
MEM560 P MOS DEPL M113 MFE3006 DGNMOSDEPL 3N203 
MEM560C P MOS DEPL M113 MFE3007 DGNMOSDEPL 3N203 
MFE3008 DGNMOSDEPL 3N203 

MEM561 P MOS ENH 3N163 MFE3020 DP MOS ENH M107 
MEM561C P MOS ENH 3N163 MFE3021 DP MOS ENH M107 
MEM562 N MOS ENH M117 

MEM562C N MOS ENH M117 MFE4007 PJFET 2N2608 
MEM563 N MOS ENH M117 MFE4008 P SFET 2N2608 
MEM563C N MOS ENH M117 MFE40098 P JFET 2N3329 
MEM564C DGNMOSDEPL 3N201 MFE4009A P JFET - 
MEM571C N MOS DEPL — MFE4010A P JFET - 
MEM575 P MOS ENH MFE4010 PJFET 2N3330 
MEM614 D GN MOS DEPL MFE4011 P JFET 2N3330 
MEM615A DGN MOS DEPL MFE4012A P JFET _ 
MEM616 DGN MOS DEPL MFE4012 P JFET 2N3331 
MEM617 DGN MOS DEPL MK10 N JFET 2N4416 
MEM618 D GN MOS DEPL MMF 1 DN JFET 2N3921 


MEM630 D GN MOS DEPL MMF2 DNJFET 2N3921 


Industry 


Part Number 


MMF3 
MMF4 
MMF5 
MMF6 
MMT3823 


MPF 102 
MPF 103 
MPF 104 
MPF 105 
MPF 106 


MPF 107 
MPF 108 
MPF 109 
MPF111 
MPF112 


MPF 130 
MPF131 
MPF161 
MPF 256 
MPF820 


MPF970 
MPF971 
MPF 1000 
MPF4391 
MPF4392 


MPF4393 
NF5OO 
NF501 
NF506 
NF510 


NF511 
NF520 
NF521 
NF522 
NF523 


NF530 
NF531 
NF532 
NF533 
NF580 


NF581 
NF582 
NF583 
NF584 
NF585 


NF4302 
NF4303 
NF 4304 
NF4445 
NF4446 


NF4447 
NF4448 
NF5163 
NF5457 
NF5458 


NF5S459 
NF5484 
NF5485 
NF5486 
NF&555 


NF5638 
NF5639 


NF5640 
NF5653 
NF5654 
NPD8301 
NPD8302 


Type and 
Classification 


DGNMOS DEPL 
DGNMOS DEPL 


PJFET 
N JFET 
N JFET 


P JFET 
PJFET 


DGNMOS DEPL 


N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JSFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
N JFET 
N JFET 


N JFET 
N JFET 


N JFET 
N JFET 
N JFET 
DN JFET 
DN JFET 


Recommended 
Replacement 


2N3921 
2N3921 
2N3921 
2N3921 
2N3823 


MPF 102 
2N5457 
2N5458 
2N5459 
2N5485 


2N5486 
MPF 108 
MPF109 
MPF111 
MPF112 


J309 
U310 


J174 
Ji76 
J111 
J112 


J113 

2N4416 
2N4416 
2N4416 
2N4393 


2N4393 
2N3684 
2N3686 
2N3684 
2N3686 


2N4341 
2N4339 
2N4341 
2N4339 
2N5432 


2N5432 
2N5433 
2N5434 
2N5433 
2N4859 


2N4302 
2N4303 
2N4304 
2N5432 
2N5433 


2N5432 
2N5433 
2N5163 
2N5457 
2N5458 


2N5459 
2N5484 
2N5485 
2N5486 
2N5555 


2N5638 
2N5639 


2N5640 
2N5653 
2N5654 
NPD8301 
NPD8302 


Data 
Sheet 
Page 


3-108 


3-109 
3-110 
3-111 
3-112 


3-113 
3-113 


Geometry 
Page 
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4.25 
4-42 
4-42 
4-25 


4-38 
4-38 


eR ERR etre Le PRP PP nrc 


Industry 


Part Number 


NPD8303 
P102 
P236 
P237 
P238 


P1086E 
P1087E 
PIT17E 
P1118E 
P1119E 


PAD1 
PAD2 
PAD5 
PAD10 
PAD20 


PAD50 
PAD100 
PF510 
PF511 
$U2078 


5U2079 
SU2098 
SU2098A 
SU2098B 
$U2099 


SU2099A 
$U2365 
SU2365A 
SU2366 
SU2366A 


SU2367 
SU2367A 
$U2368 
SU2368A 
SU2369 


SU2368A 
$U2410 
$U2411 
S$U2412 
T100 
T300 
TD5902 
TD5902 


TD5902A 
TD5903 
TD5903A 
TD5904 
TD5904A 
TD5905 
TD5905A 
TD5906 
TD5906A 
TD5907 


TD5907A 
TD5908 
TD5908A 
TD5909 
TD5909A 
TD5911 
TD5911A 
TD5912 
TD5912A 
TIS14 


TIS25 
TIS26 
TIS27 
TIS41 
TIS58 
TIS59 
TIS73 


FET cross reference and substitution guide (conf 


Type and 
Classification 


D N JFET 
FFP JFET 
FF N JFET 
FF N JFET 
FF N JFET 


P JFET 
P JFET 
P JFET 
P JFET 
PJFET 


PAD N JFET 
PAD N JFET 
PAD N JFET 
PAD N JFET 
PAD N JFET 


PAD N JFET 
PAD N JFET 
PJFET 
PJFET 

DN JFET 


e222 22222 422222 22222 


FET TMP 
FET TMP 
JFET 
JEET 


Cj. C. 


JFET 
JFET 
JFET 
JFET 
JFET 
JFET 
JFET 
JFET 
JFET 
JFET 


JFET 
JFET 
JFET 
JFET 
JFET 
JFET 


222222222 2222222222 22 


OO 2000000000 9000000000 80220000 vo0000 T0000 YVDOUTO 
jo 
TI 
mT 
| 


d) | 


Recommended 
Replacement 


NPD8303 


P1086E 
P1087E 


PAD1 
PAD2 
PADS 
PAD10 
PAD20 


PADSO 
PAD100 
2N5018 
2N5014 
U425 


W425 

2N5197 
2N5197 
2N57196 
2N5197 


2N5797 
U491 
U401 
U402 
U402 


U403 
U403 
U404 
U404 
U405 


U405 
U424 
U425 
U426 
T1600 
T300 
2N5902 
2N5902 


2N5902 
2N5903 
2N5903 
2N5904 
2N5904 
2N5905 
2N5905 
2N5906 
2N5906 
2N5907 


2N5907 
2N5908 
2N5908 
2N5909 
2N5S09 
2N5914 
2N5911 
2N5972 
2N5912 
2N4340 


U401 
U402 
U404 
2N4859 
E305 
U1837E 
KE4391 


Geometry 
Page 
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FET cross reference and substitution guide (cont'd) 


industry Type and Recommended a Industry Type and Recommended 
| Part Number Classification Replacement Pig Part Number Classification Replacement 
TIS74 N JFET KE4392 U273A N JFET 2N4118A 
TIS75 N JFET KE4393 U274 N JFET 2N4119A 
TIS78 N JFET _ 274A N JFET 2N4119A 
T1879 N JFET = U275 N JFET 2N4119A 
TIS88 N JFET 2N5486 U275A N JFET 2N4119A 
| 
TIS88A N JFET TiS88A* 3-120 4-25 U280 DN JFET U231 
TIXS33 N JFET em U281 DN JFET U231 
TIXS41 N JFET 2N4859 U282 DN JFET U232 
TIXS42 N JEET KE4393 U283 DN JFET U232 
TN4117 N JFET 2N4117 U284 DN JFET U233 
TN4117A N JFET 2N4117A U285 DN JFET 234 
TN4118 N JFET 2N4118 U290 N JFET U290 3-124 4-48 
TN4118A N JFET 2N4118A U291 N JFET U291 3-124 4-48 
TN41719 N JFET 2N4119 U295 N JFET U295 3-125 4-48 
TN4119A N JFET 2N4119A U296 N JFET U296 3-125 4-48 
TN4338 N JFET 2N4338 U300 P JFET 2N5114 
TN4339 N JFET 2N4339 U301 P JFET 2N5115 
TN4340 N JFET 2N4340 U304 P JFET U304 3-126 4-57 
TN4341 N JFET 2N4341 U305 P JFET U305 3-126 4-57 
TP5114 P JFET 2N5114 U306 P JFET U306 3-126 4-57 
TP5115 P JFET 2N5115 ; U308 N JFET U308 3-127 4-50 
TP5116 P JFET 2N5116 U309 N JFET U309 3-127 4-50 
U8s DGPJFET — U310 N JFET U310 3-127 4-50 
U110 PJFET 2N2608 U311 N JFET U311 3-129 4-50 
U112 P JFET 2N2608 U312 N JFET U312 3-130 4-52 
U133 P JFET 2N2608 U314 N JFET U314 3-131 4-52 
U146 PJFET 2N2608 U315 N JFET U315 3-131 4-52 
U147 P JFET 2N2608 U316 N JFET U316 3-133 4-50 
U148 P JFET 2N2608 U317 N JFET U317 3-133 4-50 
U149 P JFET 2N2609 U320 N JFET U320 3-134 4-27 
U168 PJFET 2N2609 U321 N JFET U321 3-134 427 
| 3182 N JFET 2N4857 U322 N JFET U322 3-134 4-27 
U183 N JFET 2N3824 U328 N JFET _ 
| U184 N JFET 2N5078 U329 N JFET — 
U197 N JFET 2N4339 U330 N JFET _ 
U198 N JFET 2N4340 U331 N JFET _ 
U199 N JFET 2N4341 U359 4N JFET U350 3-136 4-50 
U200 N JFET U200 3-121 4-20 U401 DN JFET U401 3-138 4-34 
U201 N JEET U201 3-121 4-26 U402 DN JFET U402 3-138 4-34 
U202 N JFET U202 3-121 4-20 U403 DN JFET U403 3-138 4-34 
U221 N JFET 2N4391 U404 DN JFET U404 3-138 4-34 
U222 N JFET 2N4391 U405 DN JSFET U405 3-138 4-34 
U231 DN JFET U231 3-122 4-32 U406 DN JFET U406 3-138 4-34 
| 232 DN JFET U232 3-122 4-32 U421 DN JFET U421 3-140 4-40 
U233 DN JFET U233 3-122 4-32 U422 DN JFET U422 3-140 4-40 
1 U234 DWN JFET U234 3-122 4-32 U4Z3 DN JFET U423 3-140 4-40 
| U235 D N JFET U235 3-122 4-32 U424 DN JFET U424 3-140 4-40 
U240 N JFET 2N5432 U425 DN JFET U425 3-140 4-40 
U241 N JEET 2N5433 U426 DN JFET U426 3-140 4-40 
1242 N JFET 2N5432 U430 DN JFET U430 3-142 450 
U431 DN JFET U431 3-142 4-50 
U243 N JFET 2N5433 
U244 N JFET = U508 N JFET U508 3-143 4-29 
U248 DWN JFET 2N5902 U1177 N JFET 2N4220A 
U248A DWN JFET 2N5906 U1178 N JFET 2N3821 
“249 DN JFET 2N5903 U1179 N JFET 2N3821 
U1180 N JFET 2N4221A 
U249A DN JFET 2N5907 
U250 DN JFET 2N5904 U11871 N JFET 2N4220A 
U250A DN JFET 2N5908 U1182 N JFET 2N3821 
U251 DN JFET 2N5905 U1277 N JFET 2N3684 
U251A DWN JFET 2N5909 U1278 N JFET 2N3685 
U1279 N JFET 2N3686 
U254 N JFET 2N4859 
U255 N JFET 2N4860 U1280 N JFET 2N3684 
U256 N JFET 2N4861 U1281 N JFET 2N3822 
U257 DN JFET U257 3-123 4-52 U1282 N JFET 2N4341 
U266 N JFET _ U1283 N JFET 2N4340 
U273 N JFET 2N4118A U1284 N JFET 2N4341 
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FET cross reference and substitution guide (cont'd) 


Industry Type and Recommended ae Geometry} Industry Type and Recommended 

Part Number Classification Replacement Page Page Part Number Classification Replacement 

U1285 N JFET 2N4220 UC734E N JFET KE4416 

U1286 N JFET 2N4341 UC751 N JFET 2N4340 

U1287 N JFET 2N4092 UC752 N JFET 2N4340 

U1321 N JFET 2N3966 UC753 N JFET 2N4341 

U1322 N JFET 2N4221A UC754 N JFET 2N4340 

U1323 N JFET 2N4221A UC755 N JFET 2N4341 

U1324 N JFET 2N4220A UC756 N JFET 2N4340 

U1325 N JFET 2N4222 UC805 P JFET 2N3331 

U1420 N JFET 2N3821 UC807 N JFET 2N4860 

U1421 N JFET 2N3822 UC814 P JFET 2N3331 

U1422 N JFET 2N3822 UC851 P JFET 2N2608 

U1714 N JFET 2N4340 UC853 P JFET 2N2608 

U1715 N JFET - UC854 P JFET 2N2608 

U1837E N JFET U1837E 3-144 4-25 UC855 P JFET 2N2609 

U1897E N JFET U1897E 3-145 4-20 UC1700 P MOS ENH 3N163 

U1898E N JFET U1898E 3-145 4-20 UC1764 P MOS ENH 3N163 

U1899E N JFET U1899E 3-145 4-20 UC2130 DN JFET 2N5452 

U1994E N JFET U1994E 3-146 4-25 UC2132 DN JFET 2N3955 

U2047E N JFET KE4416 UC2134 DN JFET 2N3956 

U3000 N JFET 2N4341 UC2136 DN JFET 2N3957 

U3001 N JFET 2N4339 UC2138 DN JFET 2N3958 

U3002 N JFET 2N4338 UC2139 DN JFET 2N3958 
UC2147 DN JFET 2N3958 

U3010 N JFET 2N4341 UC2148 DN JFET 2N3958 

U3011 N JFET 2N4340 UC2149 DN JFET 2N3958 

U3012 N JFET 2N4338 

UC20 N JFET 2N3686 UC2766 D P MOS ENH _ 

UC21 N JFET 2N3687 VCR2N N JFET VCR2N 3-147 4-20 
VCR3P P JFET VCR3P 3-147 4-56 

UC40 P JFET 2N2608 VCR4N N JFET VCR4N 3-147 4-36 

UC41 P JFET 2N2602 VCR5P P JFET VCR5P 3-147 4-54 

UC100 N JFET 2N3684 

UC110 N JFET 2N3685 VCR6P P JFET 2N5116 

UC115 N JFET 2N4340 VCR7N N JFET VCR7N 3-147 4-46 

UC120 N JFET 2N3686 

UC130 N JFET 2N3687 

UC155 N JFET 2N4416 

UC200 N JFET 2N3824 

UC201 N JFET 2N3824 

UC210 N JFET 2N4416 

UC220 N JFET 2N3822 

UC240 N JFET 2N4869 VCR10ON N JFET _ 

UC241 N JFET 2N4869 VCR11N DN JFET — 

UC250 N JFET 2N4091 VCR12N 4N JFET — 
VCR13N 4N JFET _ 

UC251 N JFET 2N4392 VCR20N 4N JFET — 

UC300 P JFET 2N2608 

UC310 PJFET 2N2843 VMP1 V MOS N ENH 2N6657 

UC320 P JFET 2N2843 VMP2 V MOS N ENH 2N6660 

UC330 P JFET 2N2843 VMP4 V MOS N ENH VMP4 
VMP11 V MOS N ENH 2N6656 

UC340 P JFET 2N2843 VMP12 V MOS N ENH 2N6658 

UC400 . P JFET 2N3331 

UC401 P JFET 2N5116 VMP21 V MOS N ENH 2N6659 

UC410 P JFET 2N3330 VMP22 V MOS N ENH 2N6661 

UC420 P JFET 2N3329 W245A N JFET W245A* 3-149 4-25 
W245B N JFET W245B* 3-149 4-25 

UC450 P JFET 2N5114 W245C N JFET W245C* 3-149 4-25 

UC451 P JFET 2N5116 

UC588 N JFET 2N4417 W300 N JFET W300* 3-150 4-52 

UC703 N JFET 2N4220 W300A N JFET W300A* 3-150 4-52 

UC704 N JFET 2N4220 W300B N JFET W300B* 3-150 4-52 
W300C N JFET W300C* = 3-150 4-52 

UC705 N JFET 2N4224 W300D N JFET W300D* 3-150 4-52 

UC707 N JFET 2N4860 

UC714 N JFET 2N3822 WK5457 N JFET 2N5457 

UC714E N JFET E203 WK5458 N JFET 2N5458 

UC734 N JFET 2N4416 WK5459 N JFET 2N5459 
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product information Bcf 


Siliconix products are divided into three basic categories: 


Standard Products, Modified Standard Products, Custom Products 


Standard Products All the part numbers described in this catalog are standard products. A summary list of the 
prefixes used is shown below in the Device Identification Table. Ordering any of the standard 
products is easily done by referring to the data sheet part number. For example, a 2N4391 
is simply ordered by that number: “2N4391’". it will also appear in that form on the price 
list, published separately. 


Examples of Modified Standard Products are: 


Electrical Specials _ Devices with either tightened, relaxed and/or special electrical specifications selected from a 
standard product. 


Mechanical Specials Devices with standard or modified electrical specifications mounted in non-standard packages 
or modified (lead formed) standard packages. Modifications and/or additions to standard 
marking are also considered mechanical specials. 


High Reliability Specials Siliconix has a number of standard High-Reliability screening options that can be ordered as 
standard products. These options include MIL-750B. High-Rel process option details will be 
found in the introductory section of this data book. In addition, Siliconix offers certain 
JEDEC-registered FETs with JAN, JANTX, or JANTXV processing. Refer to any current 
Siliconix OEM price list for details on specific part numbers. If existing screening processes 
do not meet individual customer requirements, Siliconix can provide special additional inspec- 
tions and controls to meet the stringent demands. 


In all of the above cases (with the exception of JAN, JANTX, or JANTXV parts), a special part number is assigned 
which defines the part either by reference to customer’s print(s) or by associated special requirements. Each special 
product is proprietary to the customer, and is not made available to other customers. 


Custom Products Are designed to meet customer requirements not realizable by selection from standard parts; 
usually, these products require special engineering development. The proprietary relationship 
described above also applies to customer products. 


Inquiries for SPEC/AL DEVICES may be directed to the nearest field sales office or to: 


FET Marketing Department, Siliconix incorporated, 2201 Laurelwood Road, Santa Clara, California 95054, 
Telephone: (408) 246-8000. 


Device identification table 


European Transistor Standard Special P-Channel JFET 


Si Standard N-Channel Current Si Standard N-Channel 
Regulator Trans/MIC Preamp 


Si Standard Dual JFET Diode Si Standard FET 


Si Standard Epoxy Cased FET Special Epoxy Cased FET Si Standard N- and P-Channei 
Voltage Controlled Resistors 


Special N-Channel JFET 


Si Standard TO-92 Cased FET Special TO-92 Cased FET 
Si Standard 8 Lead Dual In-Line | Special 8 Lead Dual In-Line VMOS Power FET N-Channel 


Paricage-=> Plast Package: last 
ope ee i VMOS Power FET N-Channel 


Si Standard E 
acpi ps cia JEDEC-Registered Device 


Si Standard MOSFET 
neo JEDEC-Registered Device 
Si Special MOSFET 


Si Standard JFET Diode 


The above prefix list does not include some second source products supplied by Siliconix. Refer to FET Cross Reference 
and Substitution Guide or current price list for availability of these devices. 


© 1977 Siliconix incorporated 


process option flow chart 


Preseal Inspection 
Method 2072 


woumn 


Stabilization Bake 
Method 1031 
+150°C, 24 Hrs. 


Temperature Cycle 
Method 1051 
-65°C to +150°C 
10 Cycles 


moun 


Constant Acceleration 
Method 2006 
30,000G Y1 Axis 


Fine Leak 
Method 1071 
Condition G 


woan 


wouwn 


Gross Leak 
Method 1071 
Condition C 


moun 


Electrical Test 
per Data Sheet 


Method 1039 
+150°C, 168 Hrs. 


woummnm 


Final Electrical Test 
| per Data Sheet 
100% at 25 C 


EREAneeD 


STANDARD _—Csis! 
(2N or 3N PREFIX) 


Preseal Industrial 
| Siliconix Standard | 
Specifications 


| 

| 

| 

inte | 

a. ok 7 | 

Stabilization Bake 5 | 
Method 1031 

+150°C, 24 Hrs. : | 

| 

| 

| 

| 

| 


Temperature Cycle 


7 
Method 1051 5 
“65°C to +150 C 0 
5 Cycles B 


Impact Shock 
20,000g Y1 Axis 


Fine Leak 7 
Method 1071 5 
ConditionG 0 
1x 10°6cc/sec B 

LTPD 20% 


Gross Leak 
Method 1071 
Condition C 


WoOWN, 


Final Electrical Test 
| per Data Sheet 
100% at 25°C 


INDUSTRIAL 
(U, M, CR PREFIXES) | 


Preseal industrial 
| Siliconix Commercial 


‘Com | 5 
Specifications 
See | | 


Temperature Cycle 
Method 1051 
—65°C to +150°C 
5 Cycles 


ooan 


Gross Leak 

Method 1071 
Condition C 
Step 1 Only 


mwmoumw 


Py Ae aa 7 
Finat Electrical Test 
| 


| per Data Sheet 
100% at 25°C 


| 
| 
| 
| 
| 
| 
| 


COMMERCIAL 
(E OR J PREFIX) 


4 
Preseal Industrial 
| Siliconix Commercial | 
J 


Specifications 


Peet eed tea act oe 


Temperature Cycle 
Method 1051 
~65' C to +125°C 
5 Cycles 
1% AQL 


woan 


Final Electrical Test 


& 1 
| per Data Sheet | $5 
a 


100% at 25°C 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Quality Conformance 7 Quality Conformance 7 | Quality Conformance 7 | Quality Conformance 7 
Group A Acceptance = 10% LTPD | 5 Group A Acceptance = 10% LTPD | 5 Group A Acceptance - 10% LTPD | 5 Group A Acceptance = 20% LTPD j 5 
External Visual = 10% LTPD 0 External Visual = 10% LTPD 0 | External Visual = 10% LTPD 0 | External Visual = 20% LTPD 0 
Method 2071 B Method 2071 B | Method 2071 B | Method 2071 B 
Wo? ets Mee eas et ee es pens Goll cs sae, be = ol LL — = coe aaa NES ee 2 te FN) al 


*SIMILAR TO JANTXV SCREENING PER MIL-S-19500. 
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tips on selecting the right FET for your application 


The “‘Preferred Parts Selector Guide” will provide you direct reference to Siliconix 
part numbers for very generai categories of application. 


IF YOU ARE NOT FAMILIAR WITH THE FET PARAMETERS YOU NEED: 


1. 


Turn to page 2-2 ‘‘How to Choose the Correct FET for Your Application’’. Using this guide, de- 


termine the important FET parameters. 


Next, turn to page 2-3‘’JFET Geometry Selector Guide’’. Using this guide, choose the appropriate 
geometry. 


Once you have chosen a geometry, turn to the ‘‘Geometry Characteristics’’ section 4 of the catalog. 
Here you make the choice of a suitable part number. 


Now that you have the part number, you will find compiete electrical specifications of these 
products in the ‘‘Data Sheets” section 3 of the catalog. 


IF YOU ARE FAMILIAR WITH THE PARAMETERS YOU NEED: 


1. 


Turn to the ‘‘Preferred Parts Selector Guide’, pages 2-6, 7, 8, and 9 to determine the proper part 
number(s). . 


Double-check your choices against the data sheets, and select the part most suited for your 
application. 
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Application Detail Application Important FET Parameters Required Major Tradeoffs Unimportant FET Parameters 


Audio Low noise (€,,), ¢5/dos 


Buffer Low Ig, high g¢. 
Differential Good matching Vos. 9fs- Ipss. 'g 


High Input Very low Ig (eg., MOSFET) 
impedance Voltage amplification Rps(on) 


Ffantane : 
ay f 


ncy High gfs/Cisg ratio, NF, RF parameters CENCE V DS(on) 


AMPLIFIER FET Input Op Amp | Good matching Vgs, fs. pss. !G = 9F5/Ios I D(off) 

Low Distortion High VGS(off) compared to signal = AVps/AVGs @ Ip = const Switching Times 
amplitude 7 

Low Supply Low VGS(off) 

Voltage 


Low Noise Low ep, in, low 1/f noise, low NF 
Preamplifier Operate near Ip7o, high g¢./Ip ratio Rokace NE 
, ne 


C 
aQ 


r 
ma) 
am 


ti u 


@ 
cel] 


Video High g¢,/Cj., ratio, NF while using high 
level signals 
Current Limiting ae 
CONSTANT 8¢5- RDS(on)- !D(off}- YDS(on) Parameters 
CURRENT aoe corgens LOW Gogg. low VGs(oFf). high BV Gss switching times, RF parameters | While operating 
SOURCE capacitance below RF 
Biasing frequencies 
F ‘ : Capacitance & 
VHF RF parameters, NF, high g¢./Cj<. ratio, oe 
switching 
MIXERS UHF low Crss ; times while 
operating in 


Double Balanced Matching characteristics 
OSCILLATORS Ste eee 


Class C Low Cj... for VHF operation 


Analog Gates Fast switching time 


Choppers 'ps/|p(off) switching efficiency 


audio and lower 
frequencies 


OF 
SWITCHES VS Jos 
Digital Fast switching time Capacitance 
VOLTAGE High VGS(off) for wide dynamic BV 
CONTROLLED Amplitude Stability | range and low distortion 9fs: ?Y GSS: 'DSS 


RESISTORS Attenuators 


uolpoiddp anoA 104 1394 1294109 SYyy BSOOY? O} MOY 


JFET geometry selector guide 


Once you have chosen the major FET parameters, you will 
find selecting the optimum JFET geometry is easy. If you 
are familiar with Field Effect Transistors, start your selec- 
tion using the characteristic graphs on page 2-4. You will 
find the VGS(off) vs Ings graph the most meaningful, since 
it shows — in order of ascending active area — the complete 
line of Siliconix junction FETs. 


To give you an idea how this guide works, let’s find the most 
suitable geometry for a 70 ohm ON-resistance analog switch 


5 


which will be required to operate as close as 5 volts from 
the negative power supply. The power supply restraint re- 
quires a maximum VGS(off) of 5 volts. Examining the 
RDS(on) VS VGS(off) figure, you will find the NC, NIP, and 
NVA geometries meet the Ron and VGS(off) requirements. 
In order to minimize your cost, choose the geometry having 
the least chip area, that is the NC. You will find character- 
istic data and part numbers in the Geometry Characteristics 
section of the catalog. Below are the most important param- 
eter inter-relationships expressed in analytical form. 


USEFUL JFET PARAMETER RELATIONSHIPS (APPROX.) 


'Dss 
Sfso = —— Forward transconductance as a function of Ipss and VGs(off) at Zero gate-source voltage 
VGSloff) (K = 1.1 to 2.5; typically = 2 for N-channel junction FET) 
VGS 
Sts = Sfso (1 - —————) Variation of gf, with gate bias 
VGS(off) 
Ofs - Sfso V!Ip/Ipss Variation of gg, with drain current 
2) 
VGS(off) ee Gate-Source cutoff voltage in terms of Ipsg and gfso 
Sfso 
Ip % 
Vos os VGS(off) (—— ) Drain voltage at which drain current saturates 
'Dss 
r Ag ae Reciprocal relationship between dratn-source resistance and forward transconductance. Ac- 
Ofs curate when Vos VGSloff) 'e. in the triode region 
K lv ff j2 
rps = ee. K = 0.4 to 0.9 Variation of drain resistance in the triode region 
Ipss [VGS(off) - VGs } 
VGs..4° 
Ip aq lpss (1 - —— ) Variation of drain current with gate-source voltage. The square law transfer characteristic. 


VGS(off) 
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n-channel JFETs 


B 5 mi 

F; -100 AO ————— a -10 eee Sono oo 
gf iss © Vos 10. Vas oH ae $ S EEAHFAH tesa 
ae A GS(off) © Vos = w w cite 

rc) Bit FH rn Q Boe NOT NFA NSJ vaaranl 
Z WTC é x 

a = mail 
: g g Hi 

> _10 . ‘a i] 

a‘ : 

oO -5.0 Ee Ee 

5 a 3 —1.0 NZA | 

3 : yi ie Stith eeseait 
2 & 2 

> -1.0 3 2 -0.5 

9 9 ae a 

w -05 5 'DS(on) @Ip=10uA yu 

t Oo Ves= 0 pS 

e i Vestoff) © Vos = 10 V { 

= = Ip=1HA a4 

% 0.1 S01 LW = 

— TM , ” 

2 0.01 0.1 1.6 10 100 1K 10K oO 1 10 100 1K 10K oO 

S$ > > 


TRANSCONDUCTANCE (umhos) 


Ipsg — SATURATION DRAIN CURRENT (mA) "DS(on) — STATIC DRAIN-SOURCE ON RESISTANCE (OHMS) Ofso — COMMON-SOURCE FORWARD 
| 


$ 
° 
= 


100 1K 


= 
= 
°o 


a 

K-10 

) iz 

2 100 | BVggs @Ig=—-1uA LEGEND 

w =e "s oe 

8 5.0 9 G Vps =0 3 \z 10 Hz 

re 25 cS 100 H 

= oS 80 5 : 

> wow aa TkHz 
us 

ra <@ H oy 10 kHz 

5 10 see LE & F 

3 os gS 

a} z2 aw 

S -0.5 FS 40 }- $2 

) 1 oO ggeu 52 

” nx oO, 

Ww nt ws 

FE a 1a 

bs Bo a0 ce 

5 Vesioft) @ Vos = 10 V jo — 

es Ip= 1A 

Ss 

nn 

oO 

> 


qe2@reqnodqdeartreica 
>S2NN22u0 290 02e22 
2 22 2222 22 


Goss — COMMON-SOURCE OUTPUT CONDUCTANCE (umhos) 


20 


Ciss @ Vpg = 10 V 
Ves =0 


Ciss - COMMON-SOURCE INPUT CAPACITANCE (pF) 
Crss - COMMON-SOURCE REVERSE 
TRANSFER CAPACITANCE (pF) 
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JFET geometry selector guide (cont'd) 


p-channel JFET 


ii 
ET i 
Ce eae 
Pl 


| Sfso © Vpg = —10V 


Vesiotf) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 
Vgs(otf} ~ GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Vaslott) ~ GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


i | L. 
(DS(on) @ ID = —10#A Vgs=90 
Vgs = 
VGsioft) @ Vps = -10V Ves(oft) @ Vos = ~10 V 
Ip=-1HA Ip=-ThA 
—100 10 100 1K 10K 
\pss — SATURATION DRAIN CURRENT (mA) rDS(on) — STATIC DRAIN-SOURCE Gfso — COMMON-SOURCE FORWARD 
ON RESISTANCE (OHMS) TRANSCONDUCTANCE (mmbos) 


6 

— 

Fas 1 0 Qe eee meases A We Ne a a 80 

> iegamirue cifiiomnetiliometns BVgss @ Ig = 1A LEGEND 
= ty =1y 

ie oa Gss G es 

¢ 5 Q a DS Siz 10 Hz 
Pas a 2 100 H 
= 26 60 cx 2 
g > GE TkHz 
ie wou cw 

re 9 roe) 10 kHz 
e oF ar @) @Vpg=-10V 
2 roo) 40 = 

oO 4 < 9 

w 9> | | ZS 

O [4 a> Ww 

: rs z% 

a 05 fe) 20 

7) t ae 3 2 

. i iM 7 oa 

E ron “ves-0 ou aa re 

oO Pea VAL 1 f= 1kHz >a 1s 

recog aco tae : as ran 

= pif - VgSlott) @ Vos = —10V 

= rip sz-TEA 

£ 0.1 p ve 0 1 

7 

S 1 19 100 1K Ce es ce 


oss - COMMON-SOURCE OUTPUT 
CONDUCTANCE (umhos) 


40 


Crsg @ Vog = -10 V 
Ves =0 


Cys, @ Vpg = -10 V 
Vosz8 


30 


20 


10 


TRANSFER CAPACITANCE (pF) 


COMMON-SOURCE INPUT CAPACITANCE (pF) 
Crsg -- COMMON-SOURCE REVERSE 


“ISS 
QoQ 
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preferred parts selector guide 


N-CHANNEL 
JUNCTION 


DEPLETION 
MODE 
NOT 
MFG 


N-CHANNEL, DEPLETION MODE, JUNCTION FET(2) 


(2) 


Customer specials of all parts are available through factory 
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SINGLE 
Low Leakage Low Noise VHF/UHF Amplifier Switches General Purpose P 
hs : ; Miscellaneous 
1G(max) €,, max at 10 Hz Mixer/Oscillator Rps(max) 9f5(min) HMhos 
1TpA 10 nV /\/Fiz Low Gain 2.5 2 40 2 500 umhos Voitage Controlled Resistors 
2N4117-19A 2N4867A-69A 2N3823 U290 2N4857-57A| 2N3687 VCR2N, 4N, 7N 
a : : 1 
10 pA 20 nV/A/Hz 2N441 are U295 2N4860-60A E201(1) Current Limiter/Regulator 
2N4117-19 2N4867-69 ape saa Ae Q 502 600 umhos CRO22 through CR470 
_ N5484- 1 
30 nVA/Fz reece E1051) 2N4092 2N4338 E500-7(1) 
E230-32!1) £304-5(1) 522 aay 800 umhos Low Leakage Diodes 
eaarell) 2N5432 = 4401) 2N4339 PAD1, 2,5, 10, 20, 50, 100 
MPF 102! 1) 622 i U202 1,000 umhos Transducer Preamplifier 
Mcneae E106 U1g898E(1) Aes oe T100-T300 
sabe a 60 22 2N4302, 4(1) 
1) 2N5457!1) 
E210-12' oe " 2N4392 
(1) E202(1) 
£300 U296 2N4858-58A 
J315 J108! 1) 2N5639( 1) 2N4340 
High Gain E107-8(1) KE4392(1) | 1.500 umhos 
J308-10!1) 102 5Q 2N3685 
U308-10 °2N5434 U201 2N3821 
J316--17(3) 2n5458(1) 
U320-22 Na 802 E2031 1) 
J109! 2N4093 
E109(1) U1g99E(1) | 2,000 umhos 
2N3684 
18 22 ai 100 82 2N4221-21A 
no . 2N3972 9N4303(1) 
E110 aNee 9N4341 
25.2 ee 2N5163! 1) 
2N4856-56A cae) 2N5459( 1) 
2N4859-59A et 2,500 ymhos 
30 2 KE4393(1) 2N4222-22A 
heed a eT 3,000 jumhos 
eee oNESemT) 2N3822 
2N4391 
2N5638'1) 2502 For higher g¢g, 
g141) 2N3824 refer to 
€111(1) VHF/UHF 
KE4391(1) amplifiers 
u1897E!1) 
Notes 
(1) Plastic case (3)  Strip-line package 


preferred parts selector guide (cont'd) 


N-CHANNEL 
MOS 
DEPLETION 
MODE 


P-CHANNEL 
MOS 


ENHANCEMENT DEPLETION 
MODE MODE 


NOT NOT 
FEASIBLE SINGLE FEASIBLE 


N-CHANNEL, DEPLETION MODE, JUNCTION FET(2) 
DUAL 


Lowe Eeakeue now Nets VHF/UHF Amp Switch General Purpose Miscellaneous 
'G(max) €n(max) 


0.1 pA 15nV 2N5564-66 Dual Low 
U421-3 2N5520-24 2N5911-12 Leakage Diodes 
0.5 pA 20 nV U257 DPAD1-100 
U424-6 U401-6 nes 
ee ie £430-31(1) 
Pp n E420-21!1) 
2N5902-5 2N5515-19 
3pA 50 nv 
2N5906-9 2N5564-66 


Notes 


(1) 
(2) 


15 pA 
2N5196-99 

50 pA 
2N3954-58 
U231-35 


Plastic case 


Customer specials of all parts are available through factory 
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2N5564-66 2N3921-22 
2N4084-85 
2N5196-99 
2N5045-47 
2N5545-47 
3401-6 
J410-12 
J1401-6 
U401-6 
U231-35 
E400-2!1) 
£410-12(1) 
2N3954-58 
2N3954A-55A 


preferred parts selector guide (cont'd) 


N-CHANNEL 
JUNCTION 
DEPLETION | 
MODE 


SINGLE 


DEPLETION 
MODE 


| cunts | 


NOT 
FEASIBLE j 


NOT j 
FEASIBLE 


P-CHANNEL, DEPLETION MODE, JUNCTION FET!2) 


SINGLE 
: ee Switches : ed 
Low Leakage Low Noise VHF/UHF Amplifier Rnsi ,; General Purpose Miscellaneous by Application 
DS(max 


Not a usual £270-1(1) £270.71 1) j 752 Low g¢s | Voitage Controlled Resistors 


application (1) (1) 2N5018 2N 2608 VCR3P. 5P 
J270- f | 

for P-Channel oe sete 2N5114 2N 2843 a 

Junction FETs eae P10g6e(1) | Current Limiter 


Med. g¢. (None) 


85 22 
U304 2N2609 Current Regulator 


31740) en eees (None} 
E174(1) ae 


100 2 High af, 

2N5115 2N3382, 84, 86 
(1) 

110.2 eure ‘i 

ae 270-71 


125 Q 
J175(1) 
€175(1) 


160 2 
2N3386 
2N5019 
2N5116 


Suggest using 
N-Channel 
Junction FET 


P10876!1) 


180 22 
U306 
2N3384 


2502 
j176(1) 
E176(1) 


300 2 
J17701) 
617711) 


en 


Notes 
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(1) Plastic case 
(2) Customer specials of al! arts are available through factory DUAL Not Available | 


preferred parts selector guide (cont'd) 


— 


N-CHANNEL 
MOS 


DEPLETION | 
MODE 


N-CHANNEL 
JUNCTION 
DEPLETION 
MODE MODE 
| NOT | 


P-CHANNEL 
JUNCTION 


: 


ENHANCEMENT 
MODE 


NOT 
FEASIBLE 


N-CHANNEL, MoSFET!2) 


ENHANCEMENT 
MODE 


VHF/UHF Amplifier | General Purpose 


None 
m116(3) 
M117 


DEPLETION 
MODE 


Switch Dua!-Gate VHF/UHF 


3N197(3) 


(3) 3n201{3} 
M116 3N202(3) 
M117 es 

3N203 


BFg00!!) 


—_— 


ae | 


N-CHANNEL 
JUNCTION 
DEPLETION 
MODE 
SINGLE 


P-CHANNEL 
JUNCTION 
DEPLETION 
MODE 


DEPLETION 


| 
| | 
| | 
‘ 
ENHANCEMENT | 
NOT 
MFG 


t 


| NOT | 
FEASIBLE 
P-CHANNEL, ENHANCEMENT MODE, MoSFET!2) 


Switch VHF/UHF Amplifier General Purpose Dual* 


Low Rps_ = 11033) None Mems11-11¢/3) mio6'3) 
m113(3) 3N 163-4 mi1o7(3) 
m114(3) M108 
3N 163-4 

High Rpg = 11043) 


NOT 
FEASIBLE 


Notes 

(1) Plastic case 

(2) Customer specials cf all parts are available thru factory * The M106 and M107 both have common sources 
(3) Gate protective diode(s} The M108 has separate sources 
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Introduction 


Most JFETs and MOSFETs listed in this catalog are available 
in chip and wafer form. Siliconix is a large volume supplier 
of chips to the Hybrid industry. Purchasers of Siliconix FET 
chips range from High Reliability to Commercial users. 


Purchase Options 


Standard chips packed in flat cavity containers. — Refer to 
the current Price List for those chips that can be supplied. 
Certain dual FETs are not available in chip form because their 
parameter limits cannot be tested, or guaranteed in chip 
form. 


Wafer form. — Most standard available chips can be supplied. 
Consult the factory or local sales office for ordering infor- 
mation. 


Special selections. — Chips and wafers with many variations 
of electrical parameters and methods of packing can be sup- 
plied. Consult the factory or local sales office for details. 


Visual Inspection 


Standard. — All standard FET chips are supplied with 100% 
visual sort to the criteria of MIL-STD-750B Method 2072. 
Wafers are supplied to MIL-STD-750B visual screen to the 
extent that it is applicable. 


Special. — Chips and wafers can be supplied with Level A 
visual or other similar criteria as a special selection from the 
factory. Consult the factory or local sales office for details. 


Incoming Inspection Criteria 


Siliconix guarantees visual and electrical criteria to the LTPD 
specified above under Electrical Test Capability. Acceptance 
of chips and wafers shall be based only on incoming inspec- 
tion. Copies of detailed recommended incoming inspection 
procedures are available upon request from Siliconix. 


Physical Data 


Chips are supplied with nominal length and width dimen- 
sions. The standard thickness is .007 inches (.178 mm) plus 
or minus .001 inches (.025 mm). Special detail on length 
and width dimensions and bonding pad orientation is given 
in the geometry description section of this catalog. 


All standard chips are gold backed. This gold backing is 
approximately 1500 angstroms thick. 


All chips are covered with passivation except on the scribe 
line and bonding pad areas. The passivation is silicon di- 
oxide (non-crystalline glass) approximately 8000 angstroms 
thick on the covered area of the chip. 


All chip metalization is aluminum. The approximate thick- 
ness is 12,000 angstroms. The basic material of chips is 
silicon. 


JFET and MOSFET chips and wafers selector guide 


psf 


Chip and Wafer Processing 


WAFER 
PROCESSING 


VISUAL 
INSPECTION 


Qc 
ELECTRICAL 
INSPECTION 


STS 7 
{ 


FRACTURE 


BACKETCH 
AND 
GOLOBACK 


WAFER 
CLASSIFICATION 
AND 
ALLOCATION 


' 
1 
t 
' 
i 
( 
t 
! 
j 
i 
I 


i 
t 
1 
' 
! 
t 
: 700", Qc patio 
assembled for 
special testing 
' INSPECTION when required 
' 4 
1 
\ VISUAL 
J 
t 
! 
! 
| 
t 
' 


PACKING AND SHIPPING 


100% 6 (oR espe ae 7 
ELECTRICAL 
PROBE 


VISUAL 
INSPECTION 


Chip and Wafer Packaging 


Standard FET chips are packed as individual chips, indi- 
vidual pairs, or individual quads in the flat waffle carrier 


illustrated in Figure 1. 
—_ TOP 


Fen See MYLAR SHEET 


— 
_ 


LENS PAPER ll 


/- CARRIER BOTTOM 


/ 
/ 


NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS 


Figure 1 


Wafers are packed in the configuration in Figure 2. 


PLASTIC SHIPPING BAG LENS PAPER 
~ 


Sd 
VACUUM SEALED / 
LENS PAPER 


PLASTIC SQUARE 


Figure 2 


JFET and MOSFET chips and wafers selector guide (cont'd) 


Electrical Test Capability 


In general 100% electrical probe on wafers is limited to dc 
parameters plus small signal forward transconductance (g¢.) 
which are specified at 25°C ambient temperature. High and 
low temperature tests, small signal parameters other than 
forward transconductance, capacitances, and RF parameters, 
cannot be tested in chip form. These parameters are either 
guaranteed or qualified to an LTPD based upon characteri- 
zation of an assembled sample from wafers or diffusion lots. 


Recommended Chip Assembly Procedure 


Chips supplied in chip form do not require cleaning prior to 
assembly. Chips supplied in wafer form should be cleaned 
after sawing or scribing, and fracturing. Contact Siliconix if 
you have any questions on cleaning procedures. 


Chips should be handled with a vacuum pick-up with pro- 
tected tip or with tweezers gripping the chip on its sides. 
When handling MOSFET chips, particularly non-gate pro- 
tected types, steps must be taken to prevent damage by 
static discharge. In some extreme cases handling precautions 
may be necessary for junction FET chips. 


Chips can be die attached either eutectically, or by conduc- 
tive epoxy when lower temperatures are necessary. Gold- 
silicon eutectic occurs at temperatures between 385 C and 
425°C. 


Bonding of wires from chip pads to posts can be thermo- 
compression using gold wire or ultrasonic using aluminum 
wire. 


The table indicates the method of guaranteeing the specification, and the sampling plan used at final Q.C. inspection. Siliconix 


will select test method when more than one method exists. 


Parameter 


Breakdown Voltages 


Leakage Currents 


lpss- !D(on) 


VGS(off) 
VGs. Vgs(th) 
I D(off) 2100 pA 


Ofs <8.0 mmho <8.0 mmho 


Yos 
Tds(on) 
en 
Ves a Vo6sal Monolithic Duals 
IVgs1 - Vesa! 
AT 
Ofs1/Sts2 
'pss1/!pss2 


Gos1 ~ Gos2 
CMRR 


Capacitance 


Switching Times 


QC Inspection 15% LTPD 20% LTPD 


Guaranteed by Process 


Guaranteed by Measured On 
100% Probed Wafer P 
evens Test Margins : ee ome Packaged Sample Sample Test on Request 
x 


if Required 


Two Chip Duals 


50% LTPD 


20% LTPD 


20% LTPD 


applications 


in order to realize the full capability of these devices in cir- 
cuits that are sensitive to very low currents, considerable 
care should be exercised in PC board layout and construc- 
tion techniques. If proper care is not taken, board leakage 
currents can easily become much larger than the leakage cur- 
rents of the devices themselves, especially under conditions 
of high temperature and humidity. Excessive leakage currents 
can be produced by poor quality boards, socket leakage, poor 
board layout, imperfectly cleaned boards, or improperly 
applied or cured protective coatings. 


it is important to start with quality PC boards which have 
high resistivity and low susceptance to moisture. Boards of 
teflon or polycarbonate composition exhibit these attributes 
and are preferred. Glass-2poxy boards are less desirable be- 
cause they will absorb moisture, and if used must be pro- 
tected with a conformal coating. 


The use of sockets shoulcl be avoided wherever possible since 
the pin-to-pin isolation is often not great enough to prevent 
small leakage currents from occurring. These currents can 
significantly degrade device performance in low leakage 
applications. If sockets cannot be avoided use the highest 
quality available, preferably teflon. 


In laying out PC boards, care should be taken to keep pins 
and runs which are sensitive to very low currents away from 
pins and runs which will be at significantly higher or lower 
voltages. The most common leakage current problems occur 
between pins sensitive to low current levels and nearby pins 
at or near one of the suppiy voltages. Thus, if the isolation 
between critical pins anc nearby high or low voltage pins is 
increased, leakage is minimized. 


In order to reduce leakage currents, it is very important that 
all PC boards and experimental breadboards be thoroughly 
cleaned with a solvent after construction. A recommended 
procedure is to wash each board in an ultrasonic cleaning 
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pe board layout and construction for low leakage Bf f | 


bath of alcohol, trichioroethylene, or some other commercial! 
solvent, and to blow dry with compressed air. The purpose 
of this is to remove all skin oils (the greatest cause of leakage 
in improperly cleaned boards), solder fluxes, and other films 
and residues left over from the construction process which 
can cause gross leakage problems and erratic device behavior, 
especially at temperatures above 85 C. 


For best results, the thoroughly cleaned boards should be 
protected against dirt, conductive films, and humidity by 
the application of a conformal coating. Urethane and Dow 
Corning’s R-4-3117 Silicone are easy to use and offer suffi- 
cient protection under most operating conditions. Epoxy 
results in a more durable coating but care must be taken to 
insure that it is cured properly; an improperly. cured layer of 
epoxy will make the high temperature leakage problem 
worse. Union Carbide’s Parylene also results in a relatively 
durable coating. 


The ultimate leakage protection method consists of printed 
circuit metalization guard rings driven from a low impedance 
buffer amplifier whose output is at the same potential as the 
pin being protected. This completely eliminates board sur- 
face leakage at critical pins by removing any difference in 
potential, but it is difficult to implement due to the extra 
buffer amplifier required and the tight PC board metaliza- 
tion spacings encountered. | 


Pin-to-pin resistance of a typical 8 pin MINI-DIP mounted in a two 
sided glass-epoxy PC board under various conditions of board clean- 
/iness. 


va : Resistance Resistance 
Condition of Board @ 28°C (2) @70°C (2) 
Dirty 2 x 109 1x 108 
Cleaned 8 x 109 2x 109 
Cleaned and then contaminated 2 x 109 1x 108 
Cleaned and coated 6 x 109 1x 109 
Cleaned and coated and then contaminated 6 x 109 1x 109 
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p-channel JFETs ps 


designed for... ry aaa 


& General Purpose Amplifiers BENEFITS 
@ JAN Approved Version Available 


TO-18 
See Section 5 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain and Gate-Source Voltage (Note 3)......... 
Gate Current, Forward Biased (Note 1)............ 50 mA 
Total Device Dissipation (Derate 2 mW/°C) ....... 300 mW 
Storage Temperature Range .............. 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


Gate Reverse Current 
(Note 2) 


Gate-Sdurce Breakdown 
Voltage 


\ Gate-Source Cutoff 
: c VGS(off) Voltage 


5 i Saturation Drain 
DSS Current 


Common-Source 
61D | Ss Forward f= 1kHz 
Y Transconductance 
N 
A 
M 
| 
Cc 


Common-Source Input 
j 30 F Vv =-5V_V =1V f = 140 kHz 
ites fet faye is eas acti saatinaells Ni 


* JEDEC Registered Data PC PD 


NOTES: 

1. Not JEDEC Registered 

2. !Gss is JEDEC Registered at VGs - 5 V 

3. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


© 1977 Siliconix incorporated 
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609CNZ SO9TNZ 


p-channel JFETs gs 
designed for... ‘lt ny al 
= Small-Signal Amplifiers pense 


@ Low Supply Voltage Gestion 
VGS(off) Typically 1.2 V 


2N2843 2N2844 


TO-18 
See Section 5 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain and Gate-Source Voltage (Note 3)........ 30 V D 

Gate Current, Forward Biased (Note 1)........... 50 mA 

Total Device Dissipation (Derate 2mW/°C) ....... 300 mW : . 

Storage Temperature Range.............. -65 to +200°C s Gc s 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N2844 
Characteristic Unit Test Conditions 


fin 
Gate Reverse Current | | to} | 30 | na VGgs = 30 V, Vps = 0 


(Note 2) 


Gate-Source Breakdown 
Voltage 


w 


Gate-Source Cutoff 


VGS(off) Voltage 


Saturation Drain 


Current Sra 


Common-Source 
Ifs Forward 
Transconductance 


f=1kHz 


PC PD 


Common-Source 
Capacitar:ce 


Noise Figure 


*JEDEC Registered Data 

NOTES: 

1. Not JEDEC Registered 

2. IGss is JEDEC Registered at VGs = 5 V. 
3. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


© 1977 Siliconix incorporated 
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p-channel JFETs 5s 


designed for... See Section @ 


= Small-Signal Amplifiers BENEFITS 

e. ge @ Ease of Amplifier Design 
# Analog Multipliers Ipsg & Ge, Closely Specified 
= Modulators 


*ABSOLUTE MAXIMUM RATINGS (25°C) 10-72 


See Section 5 
Gate-Drain and Gate-Source Voltage (Note 1)........ 20 V 
Gate CULENE 64.6 is Sth eed adres we Shee ees 10 mA 


Total Device Dissipation at (or below) 
25°C Free-Air Temperature (Note 2).......... 300 mW 
Storage Temperature Range.............. -65 to +200°C ; 
Lead Temperature 5 4 


CEEENS LECENT OCCENT 6CEENT 


(1/16 from case for 10 seconds).............. 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


See ao 


=1 = 
Gate Reverse Current VGs = 10 V, Vps = 0 : 
ae i ae ee Vas = 10 V, Vps = 0, Ta = 150°C 


Gate-S Breakd 
: evGss Voltage ik - GPEEEPGECT < i ea aes : i 
Vv Gate-Source Cutoff - ; 
GS(off) Voltage Vps=-15 V, Ip =-10 uA 
Drain-Source ON 
etch Resistance CeCe C ie - iss ik Yes : : 
Common-Source Input 
Common-Source Reverse on 
Transfer Conductance 
Common-Source Output 20 
Conductance 


1 Hs Transconductance ice 1350 eae ET 


1 Co I t 
“ : oe Cian = ees sg ries ie as - ue ee es 
13 Noise Figure MDS 3-5 MAD ab mA f=1kHz 
Rgen =1 MQ 


Characteristic 


2N3329: 
2N3330: 
2N3331: 
2N3332: 


=-10V 


Vos =-5V,ip=-1mA t=1 
* JEDEC registered data PC 
NOTES: 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 175°C free-air temperature at rate of 2.0 mw/c 


© 1977 Siliconix incorporated 
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2N3368 2N3369 2N3370 


n-channel JFETs _ bef 


designed for... ld = 


= Small-Signal Low Power 
Applications 


TO-18 

*ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 
Gate-Drain or Gate-Source Voltage (Note 1) . . . .-40V 
Gate Current .... .. . . 10mA 
Total Device Dissipation at vee below) 25°C D 

Free-Air Temperature (Note2) .... . . . 300mW . 
Storage Temperature Range ..... -~65 to +175°C 4 
Maximum Operating Temperature . . ... . 150°C | | s D s 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic a Test Conditions 
Gate Reverse Current EE VGs = -30 V, Vps = 90 


Gate-Source 
Vv 
Vos =20V,Ip=1uA 
: : Vv 20V,V { ) 
(-7.0) (sel wih oe or 
2500 Vps = 30 V (Note 3), Veg =0 f= 1kHz 
umho 


Vps = 30 V, Ves =0 
f = 1 MHz 


Gate-Source Cutoff 


VGS(off) Voltage 


Drain Cutoff Current 
Saturation Drain Current 


Common-Source Forward 1000 4000 
Transconductance 


Common-Source Output 
Joss Conductance 


Common-Source Output 
Capacitance 


O-S3>r>2<0 


Common-Source Input 
Capacitance 


Vos =8V, VGs=0 


"JEDEC registered data. NP 


NOTES: 

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 

2. Derate linearly to 150°C free-air temperature at rate of 2.1 mw/°C. 

3. To minimize heating on high Ipsg units, this parameter is measured during a 2 ms interval 100 ms after power is applied. (Not a JEDEC condition.) 
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p-channel JFETs ps 


designed for... Seca 


= Analog Switches BENEFITS 
a Choppers @ Low Insertion Loss 

Rps(on) < 150 & (2N3386) 
= Commutators 


= Amplifiers 


TO-72 
See Section 5 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain Voltage (Note 1) .................000. 
Gate-Source Voltage (Note 1) ...............0 0 eee 30 V 
Gate CUICAE a0 oalat we ecce cs oh se oa wee Be ee waa 50 mA 
Storage Temperature Range Be Dig Taig: Se an aie tet -65 to +200°C 
Total Dissipation at 25°C Ty (Note 2) .......... 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Unit Test Conditions 


ace ly a ol rs ne ta 
Vps=0 
DS*= 
Ve6s=5V 
2] |i Gate R Current Ta= 
am ee ae ID Vps=0 A= 180°C 


_— 


S 
T Gate-Source Breakdown IG=1yA 
3 A BVGSS Voltage Vps=0 
4 Hi Vv Gate-Source Cutoff Vps=-5V 
c GSiort Voltage (Note 3) Ip=-1uA 


Saturation Drain Current Vps=-10V 
5 { -3 -15 -30.0 -15.0 -50.0 
peas (Note 3) Beeecesee Vos = 9 
Drain-Source ON Ves=0 
Fds(on) Resistance rt wt Te tle Vos = 0 
D f= 1kHz 
Common-Source Forward Vps=-10V 
Y 
N Sf Transconductance (Note 3) } 4500, ae its nee in as VGs=90 


Source-Gate Capacitance 
9 Plus 
Drain-Gate Capacitance pF 
Common-Source Input 
1 C; . 16T 
0 iss Capacitance 


* JEDEC registered data. 


NOTE: 
1. Due to symmetrical geometry, units may be operated with source and drain leads interchanged. 
2. Derate linearly to +175°C at 2mW/C 

3. Pulsewidth = 2 ms, duty cycle < 3%. 


~ 


= 140 kHz 
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98CENZ VSEENZ ZT8EENT 


2N3436 2N3437 2N3438 


n-channel JFETs bs 


Performance Curves NP 


designed for eee See Section 4 


@ Small-Signal Amplifiers BENEFITS 
e f . 
m@ Switches ° ri rom High Supply 
BVGss > 50V 
TO-18 


See Section 5 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) ........ -50V 
Gate Curent. 65.2 75 bos Backs Os aS ae Gee eH 10 mA 2 
Total Device Dissipation at (or below) 25°C 7 
Free-Air Temperature (Note 2) .............. 300 mW a 
Storage Temperature Range.............. ~65 to +200°C s D s 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


oa 2N3436 
Characteristic Unit. Test Conditions 


Gate Reverse Current Space 


Gate-Source Breakdown 
Voltage 
(~10.0) 


iD(off) Drain Cutoff Current 


Gate-Source Cutoff 
VGS(off) Voltage BE 


et 


Vane Sov Nine 46 
eae a oS 150°C 


ae Geo Be NOSee 


Vps = 20V,Vqes=( ) 


-50 
4500 Vos = 20 V, Vgs = 9 f= 1kHz 


Saturation Drain Current Vps = 20 V, Vgs =0 


Common-Source Forward 2500 | 10,000 1500 6000 
Transconductance 


Common Source Output 
Conductance 


Vps = 30 V, Ves= 0 


Common-Source Output 


Cc : 
ORs Capacitarce 


f= 1 MHz 


QO-Sr2<0 


Common-Source Input 7 - 
Capacitance Ves =90V,Vps=( ) 


Vv =10V,V =0, 
Noise Figure 2 2 DS GS f = 1kHz 
Rgen =] meg, BW = 6 Hz 


*“JEDEC Registered Data. NP 


NOTES: 
1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 200°C free-air temperature at rate of 1.7 mw/°C. 
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n-channel JFETs 


designed for... 


# Small-Signal Low Noise 
Amplifiers 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) ........ -50 V 
GateGUrre mtn x wn £464 aural whi Se PRS RS Oe Res 10 mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2) .............. 300 mW 
Storage Temperature Range.............. -65 to +200°C 


bs} 


Performance Curves NP 
See Section 4 


BENEFITS 


@ Operates from High Supply 
Voltages 
BVGss > 50 V 


TO-18 
See Section 5 


G.Cc 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N3459 2N3460 


Sea 


IGss Gate Reverse Current 


Gate-Source Breakdown 
3 . BVGss Voltage 


Unit Test Conditions 


Ig =-1HA, Vps=0 


; pues ak ae ei Phat tate og ; ‘ —e ; | | 
( 


Gate-Source Cutoff 


5 VGS(off) Voltage 


Fv | vos- 20V,iIp=1yA 


Drain Current at Zero 


7 
Common-Source Output 

8 Conductance 

D 

Y 

N Common-Source Output 
9} A | Coss Capacitance 

M 

t 

Cc 


Common-Source Forward s x 2 
2500 | 10,000] 1500 ee 4500 Vex to vweSeo perkae 
umho 


Vos = 30 V, Vgs = 0 f= 1 MHz 


10 C; Common-Source Input 18 eal Wee i itanagae 
iss Capacitance (10) . GS _VDS ; 


Vos = 10 V, Veg =0, 
11 NF Noise Figure 4 DS GS f= 20Hz 
Rgen =] meg, BW = 6 Hz 


* JEDEC registered data. 
NOTES: 


NP 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


2. Derate linearly to 200°C free-air temperature at rate of 1.7 mW/°C. 
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O9VENT 6SVENZ SSPENT 


depletion-type 


2N3631 


designed for... 


= Small-Signal Amplifiers 
@ Ultra-High Input 
Impedance Amplifiers 


Electrometers 
Smoke detectors 
pH Meters 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


*JEDEC registered data 
NOTES: 


2. Derate tinearly to 175 C free-air temperature at rate of 2 mW/'C 
3. Not JEDEC registered data 


3-8 


Characteristic | min | Typ 
1 BVpsx Drain-Source Breakdown Voltage ae Ss ares 
21S] VGs(off) Gate-Source Cutoff Voltage aaa -3.5 
3 : Vos Gate-Source Voltage | 07 || 
4| +7] 'pss Saturation Drain Current mae aia 
51 tp(off) Drain Cutoff Current Rees haa 
6 c Common-Source Parallel Input 1015 | 1016 | 
‘GS Resistance 
7 rds(on) Drain-Source ON Resistance | | 300 | 
g| D Common-source Output 
Y Jos Conductance 
N Common-Source Forward 
10 A Sts Transcondt ctance 1,400 2,000 
1 M (Sect Common-Source Forward 
I Yfs Transadmittance 
12 c C Common-Source Input Capacitance 7 
es (Output Shorted) 
13 Cc Common-Source Reverse Transfer 
rss Capacitance 


n-channel MOSFET 


Drain-to-Source Voltage .......... 0... .. 00 eee 20 V 
Gate-to-Channel Voltage (Note 1)............... +60 V 
Dla CUMENE shen 's 225 oo kee auth ee ES eee tent 20 mA 
Total Device Dissipation at (or below) 

25°C Free-Air Ternperature (Note 2)......... 300 mw 
Storage Temperature Range............... -65 to 200°C 
Lead Temperature 1/16”. From Case For 10Sec.... 255°C 


1. Permanent damage may result if voltages greater than ‘60 volts are applied to the gate 


\ 
a 
on 


550 


12 


2,800 


pat ob 


psf 


Performance Curves MA 
See Section 4 


BENEFITS 


®@ Insignificant Loading in High Impe- 
dance Circuits 
Rin > 10150 
@ High Off-lsolation as a Switch 
ID(off) < 100 pA 


TO-18 
See Section 5 


co 
s G S,B,C 


SUBSTRATE AND CASE CONNECTION TO SOURCE PIN 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Test Conditions 
Ip =1HA, VGs=-10V 
Vps=10V,Ip=1uA 
Vos = 10 V, Ip = 200 uA 
mA Vps= 10 V, Ves = 9 
A | Vps=5V,VGs=-10V 


se) 


Ss bp ; A 


Vps= 10 V, Ip = 0.15 mA 


Vc6s = 0, Vps = 0 
Ves: 10V,Vps=0 


22 
f= 1kHz 


f= 1kHz 


umho 


f = 50 MHz 


Vps = 10 V, Vgs=90 


f = 140 kHz 


ne} 


f= 1MHz 


MA 
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n-channel JFETs 


designed for... 


m Low Noise Amplifiers 
m= Choppers 


= Switches 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 2) -50 V 
Gate Current or Drain Current 50 mA 
Total Device Dissipation 

(Derate 2 mW/°C to 175°C) 350 mW 
Storage Temperature Range .... . . -65 to+200°C 


psf 


Performance Curves NFA 
See Section 4 


BENEFITS 


@ Operates from High Supply 
Voltages 
BVcss > 50 V 


TO-72 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


—_ 


care ee 2 ae eee 


SS aaa 7 


Unit Test Conditions 


umho 


2 
: Gate-Source Breakdown 
, BVGSs Voltage IG = = LRA V.DS =O 
Gate-Source Cutoff 
4 r VGS(off) Voltage -3.5 -2 | -0.3 Vps = 20V, Ip =1nA 
6 : Drain-Source ON 800 9 _ 7 
DS(on) Resistance (Note 1) 100 2400 ohm Vps =O V.VGs=0 
Common-Source Forward 
7 
8 Common-Source Output 
Conductance 


wo 


*JEDEC registered data 


NOTES: 
1. Not JEDEC registered data 


Y Gre Common-Source Reverse 
N ue 6 eo i 
M Common-Source Input 
Capacitance 
c 
Equivalent oe Circuit 
11 - ex 


f=1kHz 


Vos= TOW NGSs0:- deodanigs 
R 


gen = 10 meg, BW = 6 Hz 


NFA 


2. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
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L89ENZ Y89ENT SS9ENZ PS9ENZ 


2N3819 


n-channel JFET psf 


designed for... bec‘Sccton ave" NRE 


= General Purpose Amplifiers BENEFITS 


- “ ‘ @ Low Cost 
Analog Switching © Specified at 100 MHz 


@ Automatic Insertion Package 


*ABSOLUTE MAXIMUM RATINGS 


Drain:Gate Voltage:..23 5 ese we Sak eh ee oa 25V 

Drain-Source VOlaue: 5.1 ¢ Se wated oagriG ade eta es 25 V 10.92 

Reverse Gate-Source Voltage.............. 000005. “25 See Section 5 | 

Gite GCUITENE so .tea ee was Ss Ke ee ee Se 10 mA 

Continuous Device Dissipation @ SENSE TO LIgEr 
at (or Below) 25°C Free Air Temperature 
(NORE: Tye ceih wl i dc te Senate bee Pate Satie wt ae dean 200 mW D 

Storage Temperature Range ............ —55°C to +150°C : 

Lead Temperature 
(1/16” from Case for 10 seconds).............. -.260°C s $ GD 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Unit Test Conditions 


< 


Ig =-1 uA, Vps = 0 


-Vgg =—-15 V, Vpg = 0 
i a Ta = 100°C 


mA Vps = 15 V, Vgg = 0 (Note 2) 
Vos = 15 V, Ip = 200 uA 
Vps = 15 V, Ip =2nA 


Gate-Source Breakdown Voltage 


> 


Gate Reverse Current 


> 


Saturation Drain Current 
Gate-Source Voltage 
Gate-Source Cutoff Voltage 


Common-Source Forward 


Transfer Admittance 
Vps = 15 V, VGs = O (Note 2) f= 1 kHz 
Common Source Output 


Aclmittance 


| 
OPTOoOtrnoiy sy 


Common Source Input 
Capacitance 


F 
Common Source Reverse bE 
Transfer Capacitance id 
Common Source Forward 
Transfer Admittance j1600] | umho. Vos = 15 V, Vgs = 0 = 100 MHz 


* JEDEC registered data NRL 
NOTES: 


1. Derate linearly to 125°C (free air temperature at a rate of 2 mw/°c). 
2. Pulse tested pulse width = 100 ms, duty cycle < 10%. 


p 


| ie) 
[o) I 
8] |e rs 
(o) olny oi 


Vps = 15 V, Ves = 0 = 1 MHz 
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n-channel JFETs 


designed for... 


@ Small-Signal Amplifiers 
= Oscillators 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) . . . -50V 
Gate Current... ........ 2... . 10mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2) ...... 300 mW 
Storage Temperature Range ..... . -65to+200°C 
Lead Temperature 

(1/16” from case for 10 seconds) . ... =. . 300°C 


5 


Performance Curves NRL 


See Section 4 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


_ 


BENEFITS 
@ Operates from High Supply 
Voltages 
BVgss > 50 V 
\ 
\ 
TO-72 
See Section 5 
; | 
G 
G c 
s D $ 
Unit Test Conditions 


| Min [Max [Min | Max_| 


2 

3 = BVGSS Gate-Source Breakdown Voltage | so] | so | | IgG = -1HA,Vps=0 

4}Alv Gate-Source Cutoff Voltage -4 Vos = 158 V. Ip =0.5nA 
A | Vosiott a (eee eee y (Nos: 18. to 

5|/C | VGS Gate-Source Voltage 


6 loss Saturation Drain Current (Note 3) 


Common-Source Forward 
? Sts Transconductance (Note 3) 4500 3000 6500 


Common-Source Forward : 
| [ow Semmses ={ [a= [_]-- 


Common-Source Output 
9os Conductance (Note 3) 


Common-Source Input 
Capacitance 


Cc Common-Source Reverse Transfer 3 
rss Capacitance 


Pay 
Q-2rp2<0 
a9) 

- 


12 NF Noise Figure 


Equivalent Short-Circuit Input 
n Noise Voltage 


*JEDEC Registered Data. 
NOTES: 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


2. Derate linearly to 175°C free-air temperature at rate of 2 mw/°C. 


3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied. 
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Vos = 15 V, 1p = 200 uA 
Vps = 15 V, Vgs = 0 


= 1kH2z 


f = 100 MHz 


Vps = 15 V, Vgg = 0 f= 1kHz 


= 1 MHz 


Vps=15V,VGgs= 0, 
Rgen = 1 meg, BW = 5 Hz 


nV 


f= 10 Hz 


NRL 
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CCSENZ LOSENZ 


2N3823 


n-channel JFET 


designed for... 


= VHF Amplifiers 
= Oscillators 
= Mixers 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1)....... -30 V 
Gate Current. 2:65.04 ih ea ees eae es 10mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2).............. 300 mW 
Storage Temperature Range..... hated caret ath ~65 to +200°C 
Lead Temperature (1/16’’ From Case for 10 Sec) 300° C 


ae OS ee 
s | 'GSs Gate Reverse Current 
a a ee 
3 1 ,~| BVGss__ Gate-Source Breakdown Voltage | -30 J 
4 1 T | VGSloff) Gate-Source Cutoff Voltage aa ay V 
I 
5 Vv Gate-Source Voltage -1.0 -7.5 
c LYss | -75 | 
6 Ipss Saturation Drain Current fF 4 [20 | 
Common-Source Forward 
7 Ofs Transconductance 3,500 6,500 
Common-Source Forward 3 
: IYfsI Transacimittance } 3200 | | 
Common-Source Output 35 
10 i gj Common-Source !nput 800 
i oe Conductance 
Common-Source Output 200 
u . Joss Conductance a 
Cc : Commen-Source Input 
We | Ciss Capacitance : 
p 
13 Cc Common-Source Reverse i 9 
tSS Transfer Capacitance 


*JEDEC Registered Data 


NOTES: 


2. Derate linearly to 175°C free-air temperature at rate of 2 mw/°C. 
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bs} 


Performance Curves NRL 


See Section 4 


BENEFITS 


@ Low Noise 


NF < 2.5 dB @ 100 MHz 


TO-72 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Test Conditions 


Ig =-1uA, Vps = 0 
Vos =15V,iIp=0.5nA 
Vos =15V, Ip = 400uA 


Vps = 15V, VGs = 0 


Vps = 15 V, Ves = 0 
Rg = 1ki2 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied. 


VGs =-20 V, Vpg =0 . 
150°C 


f = 1 kHz (Note 3) 


f = 200 MHz 


f = 1 KHz (Note 3) 


f = 200 MHz 


f= 1 MHz 


f = 100 MHz 


NRL 
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n-channel JFET 


designed for... 


= High Speed Commutators 
= Choppers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) -50 V 
Gate Current Ste SB Bae Ge heed .. 10mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2). . 300 mW 
Storage Temperature Range ..... . -65to+200°C 
Lead Temperature 

(1/16’’ from case for 10 seconds) 300°C 


ps} 


Performance Curves NRL 
See Section 4 


BENEFITS 
@ Low Insertion Loss 
Fds(on) < 290 22 


@ High Off-lsolation 
ID(off) < 0.1nA 


TO-72 
See Section 5 


a 
oO 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Ciss Common-Source Input Capacitance 


Crss Common-Source Reverse Transfer Capacitance 


* JEDEC registered data. 
NOTES: 


BVGSS Gate-Source Breakdown Voltage 


ID(off) Drain Cutoff Current 
ds(on) Drain-Source ON Resistance 


NO —_ 
QO-Sr2<o Q-Apos%8 
ray 
” 
n 
i) 
o 
Pond 
© 
Ps) 
© 
< 
rs) 
a 
o 
i?) 
c 
x 
a 
© 
3 
- 


im 
me) 


Unit Test Conditions 
VcGes = -30 V, Vps=0 B 
Vv 15V,V 8V 
VGs=0V,Ip=0 f=1kHz 
f= 1 MHz 
NRL 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 


2. Derate linearly to 175°C free-air temperature at rate of 2 mw/*C. 
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DVESENZ 


p-channel JFET ss: 3 


designed for ar ar Sealed ae ee PC 


2N3909 


= General Purpose Amplifiers 


* ABSOLUTE MAXIMUM RATINGS (25°C) TO-72 


See Section 5 


Gate-Drain or Gate-Source Voltage (Note 1) ....... 20 V 
Drain-Source Voltage ........... 0.0 e eee eee -20 V 
Gate: CUrrent— czcead os ooa eb a ees ee suet 10 mA 
Total Device Dissipation at (or below) 0 
25°C Free-Air Temperature (Note 2) ........ 300 mw 
Storage Temperature Range.............. -65 to +200°C M u 
Lead Temperature 1/16’ From Case For 10Sec .... 300°C s G s 


“ELECTRICAL CHARACTERISTICS (25°C _ unless otherwise noted) 


Characteristic 2N3909 Test Conditions 


anereaare as ee ee ee ee, | 
Gate-Source Breakdown 
| so |v 


VGS(off) Gate-Sou-ce Cutoff Voltage aa Vos =-10V,Ip=-10uA 
VGS Gate-Source Voltage Vos =-10V,Ip=-30uA 


Saturation Drain Current 


Common-Source Forward 


Transconcuctance 
f= 1kHz 


Common-Source Output 
Conductance 


Vps = -10 V, Ves - 0 


Common-Source Forward 


Transadmittance f= 10 MHz 


C; Common-Source Input 
iss ae 
Capacitance 


O-s br 2< 0 


be f= 1 MHz 
Common-Source Reverse 


Transfer Capacitance 


Crss 


*JEDEC registered data PC 


Notes 


1 Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2 Derate linearly to 175°C tree-air temperature at rate of 2 mw/°c. 
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monolithic dual Ss 
n-channel JFETs 


designed for... ly 


@ Differential Amplifiers BENEFITS 


@ Minimum System Error and Calibra- 
tion 
5 mV Offset Maximum (2N3921) 
@ Simplifies Amplifier Design 
Low Output Conductance 


TO-71 
See Section 5 


*ABSOLUTE MAXIMUM RATINGS (25°C) Lots ch 
Gate-Drain. or Gate-Source Voltage -50 V S10 O82 


Crate CUPP Tas ek a mace aw Bt eae eae eee wee 50 mA 
Total Device Dissipation 
(Derate 1.7 mW/°C to 200°C) ............... 300 mW 
Storage Temperature Range.............. -65 to +200°C 
$y $ 
BOTTOM VIEW ; 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise saci 
Characteristic Task Conditions 


100°C 


IGSS Gate Reverse Current ne VGs = -30 V, Vps = 90 


S |BVpGo _ Drain-Gate Breakdown Voltage a ee ae Ip = 1HA, Ig =0 
. VGSloff) Gate-Source Cutoff Voltage Beak = Vv Vos=10V,Ip=1nA 


T| Vos Gate-Source Voltage -0.2 Vps = 10 V, Ip = 100 HA 


1 , a 
Clic Gate Operating Current VpoG = 10 V, Ip = 700 nA = 
ae 100°C 
Ipss Saturation Drain Current (Note 1) Vos = 10 V. Ves =0 


Gfs Common-Source Forward Transconductance (Note 1) 

Gos Common-Source Output Conductance 7 7 

Ciss Common-Source Input Capacitance Vos = 10V, Vas =0 f=1kHz 
Crss Common-Source Reverse Transfer Capacitance 


F dT duct 
Sfs Common-Source Forward Transconductance iis. | Neato Wh oon ees 
c Gos Common-Source Output Conductance 
Spot Noise Figure Vps = 10 V, Vgs =0 f= 1 kHz, 
RG = 1 meg 
| 2nzez1 | 2N3922 2N4084 2N4085 


Characteristic Tse [ae eee ee Unit Test Conditions 
| IVGsi-VGs2!__ Differential Gate-Source Voltage _| Differential | IVGsi-VGs2!__ Differential Gate-Source Voltage _| Source Voltage eal Bel | ct. [ode 15 


AlVee1-V | Gate-Source Differential Voltage Ta= OC 
—s st GS2 Change with Temperature 25 25 |uv/c] VoG= 10V, i a 
(Note 2) Ip = 700 pA Tp = 100°C 
9 
€ on Transconductance Ratio 0.95 
9t52 (Note 3) 


*JEDEC registered data. 

NOTES: 

1. Pulse test duration = 2 ms. 

2. Measured at end points, Ta and Tg. 
3. Assumes smaller value in numerator. 


_ —y 
WwW [o) “SP OPO! &] G [Nh | = 
2r2<o 


f=1kHz 


~ 
~w 


NNR 
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SSOVNZ VS8OUNZ CC6ENT LC6ENZ 


2N3954 2N3954A 2N3955 2N3955A 


matched dual 
n-channel JFETs 


designed for... 


m Low and Medium Frequency 
Differential Amplifiers 


@ High Input 
Impedance Amplifiers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Any Case-To-Lead Voltage........... 0.0 c ee eae +100 V 
Gate-Drain or Gate-Source Voltage .............5. -50 V 
Gate-To-Gate Voltage ......... 0.0... ccc eee eeee +100 V 
Gate CUIPENE ihe ceca ee ce bee ee seen eset 50 mA 
Total Device Dissipation 85°C (Each Side)........ 250 mW 
Case Temperature (Both Sides)....... 500 mW 
Power Derating (Each Side) ............... 2.86 mW/°C 
(Both Sides) ............... 4.3 mW/°C 


Storage Temperature Range -65 to +125°C 
Lead Temperature (1/16” from case for 10 seconds) .. . 300°C 


Performance Curves NF 


See Section 4 a 


BENEFITS = 
® High Accuracy & Stability 
Offset Less Than 5 mV (2N3954, 54A) 
Drift Less Than 5 wV/°C (2N3954A) 
@ Wide Dynamic Range 
Ig Specified @ Vps = 20 V 
@. Low Capacitance 
Ciss < 4 pF 


TO-71 
See Section 5 


D, Do 
Gy G2 
$1 So 
S2 
Gy D2 
07/6 
D 2 
: G2 2) Ge 
$1 Dy $1 
BOTTOM VIEW (ALTERNATE) 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


- - A V = -30 V 
Wels, Secnmeeerds (tat oo la Feel ave a 
eee | sf -so0 [| 500 ff 500 Tf 500] A | ese A= 
ate-Source Breakdown 7 “ ps=9, 
Gate Source Cutoff Vos = 20 V 
Vv 
A Gate-Source Forward Vps =O, 
Bi lvee Gases Vsitige tet eR) ae ae Vos = 20 V Ip = 50 HA 
7 | -0.5[ -4.0 | -05 | -4.0] -057 -4.0 [ -0.5] -40 | Ip = 200 uA | 
81 lig GuieOpssting Cure ee O00 Tce Voge 20 . | 
3 [_[=280 [| =280 | [=250 | f=250 [na] 1p = 20a [Ta = TIC 
Saturation Drain Vps = 20 V, 
11 é Common-Source Forward 3000 3000 | 1000 | 3000 3000 | f= 1kHz 
12 fs Transconductance | 1000f st 1000 | ~—sisd| 1000 st 000 | ae f = 200 MHz 
D Cemrnon-Source Output _ 
N 3 
el ifou —— Srmer [evolve Pe 
M 
Comrron-Source Reverse 
Vos = 20 V 
17] | NF aa ppor 0.5 0.5 0.5 0.5 Ves=0, f= 100 Hz 
: RG = 10 MQ 
CaO 
M Saturation Drain Current Vos =2 
T : - 
Differential Gate-Source 
xl E[verrveea gue [ [oof [vo] [oo] | vo 
2 awvaor wean! Coeomeeouentar {oa [eat [a0 [aa] Taser a6 
Transconductance Ratio 
23 Sts 1/9fs2 (Note 1) 0.97 0.97 0.97 f=1kHz 


*JEDEC registered data 
NOTE: 
1. Assumes smaller value in numerator. 


3-16 


NaOP 


© 1977 Siliconix incorporated 


matched dual bs 
n-channel JFETs =—Ece'scafasaceves™* 
designed for... ae 


@ Wide Dynamic Range 


= Low and Medium Frequency Ig Specified @ Vpg = 20 V 
Differential Amplifiers eHow Capacitance 
Ciss < 4 pF 


= High Input Impedance Amplifiers eas 
*ABSOLUTE MAXIMUM RATINGS (25°C) Pans 


Any Lead-To-Case Voltage...............2000- +100 V “i 22 
Gate-Drain or Gate-Source Voltage ............... -50 V : 
Gate-To-Gate Voltage ....... 0.0... cee ee eee eee +100 V : = 
Gate CURE ius fs wrk easeanors ques autem nat and 50 mA gh ak 
Total Device Dissipation 85°C (Each Side)........ 250 mW ee 

Case Temperature (Both Sides)....... 500 mw 
Power Derating (Each Side) ................ 2.86 mW/°C 

(Both Sides) ..............0. 4.3 mW/°C 

Storage Temperature Range.............. -65 to +250°C [ ! 
Lead Temperature (1/16’’ from case for 10 seconds). . . 300°C tae, Ser ee 


(ALTERNATE) 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


N 
2 
w 
© 
a 
o 
N 
2 
w 
© 
a 
N 

Cc 


3. 
~ 


Test Conditions 


Vgs = -30 V, Vps = 0 - 
zi PS Ta = 150°C 


Vos =OV, Ig =-1HA 


Characteristic rma | Max | 


I Gate Reverse Current 
= mE: 


2 
Gate-Source Breakdown 
5 VGS(off) Gate-Source Cutoff Voltage -1.0 -1.0 |-4.5 | -1.0 | 
: VGS(f) Gate-Source Forward Voltage ar SE ee 
eee Spee el 


VGS Gate-Source Voltage 


1 
on 
jo) 
Oo 


Vps=20V,Ip=1nA 
Vps=O0V,igG=1mA 
Vos = 20 V,ip = 50uA 
Vps = 20 V, Ip = 200 uA 


Vps = 20 V, Ip = 200 uA = 


Vps = 20 V, Vgs = 0 


IG Gate Operating Current 


OLO)/al an} ala 
O— 
t 
[=) 
ol 
EE 
' 
oO 
on 
\ 
> 
N 
! 
j=) 
oa 
1 1 
on +> 
(o) nN 


Saturation Drain Current 


ro) 
1) 
n 
n 
co) 
Oo 
on 
°o 
oO 
o 
on 
>) 


11 ~ Common-Source Forward | 1000 | 3000 | 1000 {3000 | 1000 | 3000 f= 1kHz 
$ Transconductance Z 
12 1000} == | 1000] —_—‘{ 1000 ae f = 200 MHz 
Common-Source Output : 
Y Vos = 20 V, Vgs = 0 
N : Common-Source Input 
is A Ciss Capacitance 
f = 1 MHz 
15 M Cc Common-Source Reverse 12 
‘ rss Transfer Capacitance : 
16 Cdgo Drain-Gate Capacitance | ha VpG = 10V, 15g =0 
Common-Source Spot Vos =20V,VGs=0V, 7 
lig1-Ig2! a rrerer es F i n& | Vps=20V, ip =200uA | T= 125°C 


M Saturation Drain Current 
A| 'oss1/loss2 Ratio (Note 1) 0.95 


Vos = 20 V, Ves = 0 
Differential Gate-Source 


Cc 
H| VGsi-Vosz2! Volaos 


Gate-Source Voltage T = 25°C to -55°C 
3M GS1-VGS2! Differential Change With 
Temperature 


N Vos = 20 V, Ip = 200 uA 
. T = 25°C to 125°C 
9s 1/952 Transconductance Ratio 0.95 fod kes 


(Note 1) 


wea) _ = 
nN] 8 o fos) 
[ez-zo-e | 


* JEDEC registered data 
NOTE: 
1. Assumes smailer value in numerator. 


NQaP 
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SS6ENC LS6ENZ IS6ENZ 


2N3966 


n-channel JFET 


designed for... 


= Analog Switches 
m Choppers 
=@ Commutators 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage................ —30 V 
CFate GUITENE cau ct ok ye Bae et ew bee ee tees 10 mA 
Total Device Dissipation 

(25°C Free-Air Temperature) ................ 300 mW 
Power Derating..............0.c0 cee ee eeee 1.7 mW/°C 
Storage Temperature Range .............. —55 to +200°C 
Operating Temperature Range............. —55 to +175°C 
Lead Temperature 

(1/16” from case for 10 seconds) ............... 300°C 


Characteristic 


Gate Reverse Current 


— 


IGSS 


1.25 KS2 


SKL 
MODEL 503A 
(OR EQuiv.) © 


NOTES: 
1. Pulse test duration < 2 ms. 
2. -Non-JEDEC registered parameters: 


td(off) + Uf = toff- 


TUT 


0 OSCILLOSCOPE 


5 


Performance Curves NH 
See Section 4 


BENEFITS 


@ Low Insertion Loss, No Offset 
Voltage 
RDS(on) < 220 82 
® Short Switching Aperture Times 
Crss < 1.5 pF 
tion) + t(off) < 50 ns Typical 


TO-72 
See Section 5 


q) 
oO 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


| Min | typ | Max | Unit 


Test Conditions 
nA VGs=-20V, Vps=0 


2 Vv ff Gate-Source Cutoff Voltage Vps= 10 V, Ip =10nA 
GS(off 3 ie eee ee ee D 
3 BVGss Gate-Source Breakdown Voltage 200; | whe oa Ig =-1uA, Vps = 0 
41S] pss Saturation Drain Current (Note 1) oe ie — ham | Vps = 20 V, Ves = 0 
T 
5 1.0 nA 
; Ml A= Cc 
7\¢ DS(on) Static Drain-Source ON Resistance ae TES Vps = <0.1V,VGgs=0 
8 VDS(on) Drain-Source ON Voltage ae aa See Ip =1mA, Ves =0 
9 0.1 nA 
Bae ee ene (ses aes ES eee = 
11 Tds(on) Drain-Source ON Resistance hee thee af eo | VG6s=0, Ip=0 f=1kHz 
12 v Ciss Commion-Source Input Capacitance F | 3 | 60 | Vos = 20 V, Vgs = 0 
N Commion-Source Reverse Transfer pF f= 1 MHz 
V =0, VGgs=-7V 
i Crss Capacitance DS*". VGS 
Ww r on e 
16] 11 tor Turn OFF Time P| 30.0 | 100 | VGS{on) = 0 See Circuit Below 
T VGS(off) = -6 V 
17 t Turn OFF Delay Time (Note 2) | 10.0 | 0 
C| tot |p oo | ae es 
18] | t, Fall Time (Note 2) | | 200 | 
* JEDEC registered parameters unless otherwise Hay NH 
noted (apply to min/max only). 9 INPUT PULSE SAMPLING SCOPE 


RISE TIME < 10 ns 
INPUT RESISTANCE > 5 M2: @< 10 pF 


RISE TIME ~ 1ns 

FALL TIME ~ Ins 

PULSE WIDTH Ins 

PULSE DUTY CYCLE 50% 
INPUT RESISTANCE 50:2 
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5 


n-channel JFETs 
designed for... ly no aaa 


= Analog Switches BENEFITS 
h @ Low Insertion Loss 
= Choppers DS(on) < 30 (2N3970) 


@ Good Off-lsolation 


|| Amplifiers ID(off) < 250 pA 


* ABSOLUTE MAXIMUM RATINGS (25°C) Re ieee 


Reverse Gate-Drain or Gate-Source Voltage ......... 
Gate CULGRt ex otra mate tane ee the Sees 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(NOTE) ects oa ee Pah et eae eRe Weed 1.8 W 
Storage Temperature Range .............. —65 to +200°C 
Lead Temperature 
(1/16" from case for 60 seconds) ............... 


Q 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


BNE oe 2n3970 | 2N3971 aie 
aracteristic rwtin | Max | min | nit 
1 BVGss Gate Reverse Breakdown Voltage | -ao} | Ig = -1 UA, Vps = 0 


| | 10 | 
2 


Test Conditions 


2 
3 
[aso [Taso [260 | oa 
ID (off) Drain Cutoff Current Vpos= 20 V, VGs=-12V = 
5| § | 500 | | 500] na | 150°C 
6| A | VGS(off) Gate-Source Cutoff Voltage Vps=20V,Ip=1nA 
7 T I Saturation Drain Current 
y DSS (Pulsewidth 300 us, duty cycle < 3%) 1 5 30]; mA | Vps= 20V, Vgs = 0 
8 lea es te ea Ip =_5mA 
9 VDS(on) Drain-Source ON Voitage i) see ee V V6s=0 Ip =10mA 
10 ip = 20mA 


cea 
Pst 
pF f= 1 MHz 


Te] [el [rosso vane 29 


11 'DS(on) Static Drain-Source ON Resistance 
rds(on) Drain-Source ON Resistance 


Ciss Common-Source Input Capacitance 


Cc Common-Source Reverse Transfer 
rss Capacitance 


15 : td(on) Turn-On Delay Time 


Vpp = 19 V, VGSsion) = 0 
ID(on) RL VGSloff) 


| 15{ | 40] ms | 2N3970 20mA 4502 -10V 


2N3971 10mA 85092 - 5V 
2N3972 S5mA 1.6K2 - 3V 


toff Turn-Off Time 


oO 
oy Ww iS 
(a ol (ow) 
N ' 


; Yoo -¥ NC 
"JEDEC registered data. ais Od VORtON 
DION) INPUT PULSE SAMPLING SCOPE 
NOTE: Vout RISE TIME 0 25 ns RISE TIME 0.4 ns 


FALL TIME 075 ns INPUT RESISTANCE 10M 
PULSE WIDTH 200ns INPUT CAPACITANCE 15 pF 
PULSE RATE 550 pps 


1. Derate linearly at the rate of 10 mW/°C. 
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CL6OENTZ LZ6ENT OL6ENZ 


2N3970 2N3971 2N3972 


APPLICATIONS 


Amplifier Design Chart 
(Cg for 3 dB Point at 50 Hz) 


pr [a | ah oh | [| o's La 
(Vv) (Q) | (MQ) | (MQ) | (uF) (Q) (Vv) 
eee 
a EEE a eerie aT 
VDD “ 15 pac Source 
= 
Vss = -15 Follower 
pK far |i | oof 5 | ok] 15 | an 
| 330] 1 | = | wo} 8 | sz} 15 | 9 | 
ps0} 1 | = | of 38 | aol 3 | 19 | 
Pak |ia7 [oi | wot 6 | aki 5 | 1824 | 
a 
psxof 1 f= [ of 8 fiiskl 55 | 33 | 
meaiet bar tpot f= 
Yee =-15 Follower 
[wo Peo T= 7 ols Pomd ve Tae 
p20 | aot 1 | = | ol 5 |x} a5 | 7] 
ai Ree | 
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n-channel JFETs bs} 


designed for... See Socion av NC 


BENEFITS 
| Analog Switches @ Low Insertion Loss 
High Accuracy in Test Systems 
= Commutators Ron < 30 & (2N4091) 
® High Off-Isolation 
= Choppers ID(oft) < 200 pA 


@ High Speed 
trise < 10 ns (2N4091) 
e@ Short Sample and Hold Aperture Time 


@ Integrator Reset Switch 


Crss <5 pF 
*ABSOLUTE MAXIMUM RATINGS (25°C) 
TO-18 

Reverse Gate-Drain or Gate-Source Voltage......... -40 V See Section 5 
Gate GUITENE-; ci eee Golde sack eae eae Sieh Salas S 10 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 MW/°C) 2... ee ee 1.8 W 
Storage Temperature Range.............. -55 to +200°C D 
Lead Temperature 

(1/16 from case for 60 seconds).............. 300°C . ae 

S D S 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


[asoo | avaooe [acon 

Characteristic Unit Test Conditions 
| Min | Max | Min | Max | Min | Max | 

see ete Pe [essen as=s 


n 
ae 


a — ate 
ID (off) Drain Cutoff Current Sete Vos = 20V | ves-- 8 tian aor oa 


V6s=-12V 
cae ae oe ee vos 150°C 
101} ¢ | VGS(oft) Gate-Source Cutoff Voltage Bese frie) ie 20V,Ip=1nA 


Saturation Drain Current 
"] [os Si Pel Pst TT Te Yoav. ve 


Ip = 2.5 ma 
13 VDS(on) Drain-Source ON Voltage Http 4 VG6s=0 Ip=4 mA 
14 ieee 2 eS (eS Ip = 6.6 mA 
15 FDS(on) Static Drain-Source ON Resistance Se ea Ee VGs=0,Ip=1mA 


16 'ds(on) Drain-Source ON Resistance Hj ft sof ote V6s=0,ip=0 = 1kHz | 
| Ciss___—- Common-Source Input Capacitance _| Common-Source Input Capacitance | Ciss___- Common-Source Input Capacitance | | 16 | | 16 Vps = 20 V, Ves = 0 


18 Cree Common- -Source Reverse Transfer i e eet 5 Vos = 0, Ves =-20V 


_ 


OOD Iwmponi in] > fw lr 


S$ 
T 
A 
T 


| 


f= 1 MHz 
Capacitance 


z= ies 
ID(on) VGS(off) RL 
20 Rise ft RiseTime 20 ns | 2N4091 6.6mA -12V 4252 
21 toff Turn-OFF Time 2N4092 . 8 700 
2N4093 2.5 -6 1120 
*JEDEC registered data. Vpp NC 
INPUT PULSE SAMPLING SCOPE 
NOTE: Rt RISE TIME < 1ns RISE TIME 0.4 ns 
1. Pulsewidth = 300 us, duty cycle < 3%. D: Vout FALL TIME <1ns INPUT RESISTANCE 10 M 
VIN PULSE WIDTH 1 us INPUT CAPACITANCE 1.7 pF 
Ss PULSE DUTY CYCLE < 10% 


PULSE GENERATOR IMPEDANCE 502 
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E60UNZ Z60UNZ L6OUNZ 


2N4117 2N4117A 2N4118 2N4118A 2N4119 2N4119A 


n-channel JFETs bff 


Performance Curves NT 


designed for ee @ See Section 4 


@ Ultra-High Input BENEFITS 
Impedance Amplifiers © Low Power 
Ipss < 90 vA (2N4117) 
Electrometers ® Minimum Circuit Loading 


IGss < 1 pA (2N4117A Series) 


pH Meters 
Smoke Detectors 


TO-72 


*ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -40 V 

Gate Gurren: 4 dae et oie iodo Rl a Re eR ee 50 mA 

Total Device Dissipation 
(Derate 2 mW/°C to 175°C) ..........2.00 0 300 mw E 

Storage Temperature Range.............. -65 to +175°C P 

Lead Temperature G c 
(1/16 from case for 10 seconds).............. 255°C s D 8 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N4117 2N4118 2N4119 
Characteristic 2N4117A 2N4118A 2N4119A Unit Test Conditions 
| Min | Max | Min | Max | Min | Max | 
1] | ogg Sate Reverse Current Ca SIS Ho ES a ee Gece 
S 
3\rI, Gate Reverse Current ee ee es ee ee ee 
5 : BVgss _ Gate-Source Breakdown Voltage | ao} | -4of | -aof] 4 Ig =-1uUA, Vps =0 
6 VGS(off) Gate-Source Cutoff Voltage -1.8 | -1] -3{ -2] -6 | Vps=10V,Ip=1nA 
7 Ipss matureon Oran Curtent 0.03 0.08 | 0.24 | 0.20 mA | Vps = 10 V, Vag = 0 
(Note 2) 
Common-Source Forward 
8] D | fs Transconductance (Note 2) 210 } 20 | 250 } 100 | 390, 7 
Y Emho f= 1kHz 
N Common-Source Output 3 10 
A 9os Conductance aoc Ree 
DS + ¥GS 
iss j 
6 Capacitance oF f= 1 Mie 
"1 Cc Common-Source Reverse Transfer 15 
rss Capacitance 
NT 
*JEDEC registered data. 


NOTES: 
1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. This parameter is measured during a 2 ms interva! 100 ms after power is applied. (Not a JEDEC condition.) 
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APPLICATIONS 


Amplifier Design Chart 


Vpob Rs ipp | Rp | eo Max 


2N4117 


Vpp = +15 Source 0.97 
Vss = -15 Follower 


2N4118 


[36 | 0 | 22 
pe fee [eff Poe 


Vpp = +15 Source 35 
Vss = -15 Follower 


° V6LLUNZ 6LLUNZ V8LLUNZ SLLUNZ VZLLUNZ ZLLUNZ 


Vop= ss Source 10 0.97 
Vss = -15 Follower 


*AC Amplifier 
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2N4220 2N4220A 2N4221 2N4221A 2N4222 2N4222A 


n-channel JFETs 


designed for... 


= Small-Signal Amplifiers 
= VHF Amplifiers 

= Oscillators 

= Mixers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) ........ -30 V 
Gate CuETENT 5 fica cake eco us eek eae ae bees 10 mA 
Drain CUrrent. .ossih 66 ohare Fee 0450S OE ee Seba 15 mA 
Total Device Dissipation at (or below) 25°C 

Free-Air Temperature (Note 2) .............. 300 mW 
Storage Temperature Range.............. -65 to +200°C 
Lead Temperature . 

(1/16’’ from case for 10 seconds).............. 300°C 


psf 


Performance Curves NRL 
See Section 4 


BENEFITS 
@ High Gain 
@ Low Receiver Noise Figure 


TO-72 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


2N4220, 2N4221, 2N4222, 
anes via aes 


Test Conditions 


pert feet pate 
I Gate Reverse Current Vos =-15V,V 0 
; GSS GS DS * 150°C 
3 . BVGsSs Gate-Source Breakdown Voltage Se Ig =-10 vA, Vps =0 
Vv 
4 . VGS(off) Gate-Source Cutoff Voltage Re | 6] {8 Vps=15V,ip =0.1nA 
See eee : _ 
5 VG6s Gate-Source Voltage Vos=15V,Ip=( ) 
Cc 
[607 | 601 [oer 200) [1001 [1600 | wal 
Saturation Drain Current = 2 
| os Ba es 
Common-Source Forward ” 
7 Sfs Transconductance (Note 3) 1000 | 4000, 2000 5000 | 2800/11 6000 bee 
Common-Source Forward - 
Y 
Common-Source Output - 2 = 
10 M C; Common-Source Input 
! 18S Capacitance 
c pF = 1MHz 
1 Cc Common-Source Reverse Transfer 
rss Capacitance 
12 Noise Figure, Only 2N4220A, 25 25 Vos = 15V,VGs =0 pigoue 
2N4221A, 2N4222A Rgen = 1meg 
NRL 


* JEDEC registered data. 
NOTES: 


1. Due to symmetrical geometry, thése units may be operated with source and drain leads interchanged. 


2. Derate linearly to 175°C free-air temperature at rate of 2 mw/°C. 


3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied. 
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n-channel JFETs Ss 


designed for... 7 alla 


m= VHF Amplifiers BENEFITS 
@ Low Noise 
m@ Mixers NF = 3dB Typical @ 200 MHz 
@ Easy Tuning 
Crss < 2 pF 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


TO-72 
Gate-Drain or Gate-Source Voltage (Note 1) ........ -30 V wee section: 3 
Sate Current .2.'3!2 4s wasn dos eats ete oie 10 mA 
Drain CUPMeRt 4-04 in wae dcwateneae Bea eae 20 mA 
Total Device Dissipation at (or below) 25°C 
Free-Air Temperature (Note 2) .............. 300 mW 
Storage Temperature Range.............. -65 to +200°C . 
Lead Temperature : 3 
(1/16” from case for 10 seconds).............. 300°C A 3 D 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic eee gs Unit Test Conditions 


— 


IGss Gate Reverse Current et pate Vas = -20 V, Vps = 90 TBOre 


: | BVGss__Gate-Source Breakdown Voltage _| | BVGss__Gate-Source Breakdown Voltage _| Source Breakdown Voltage ene Tae oe Ig = -10 HA, Vps = 0 


1 Pe ee ee ee 
‘]5 [osu cwrsenecomnvone Fase [wasr_[ ea | wa} oa 


Vps=15V,Ip=( ) 
levee - exietew aos seen 


W 


Common-Source Forward s 
7 Thanseenductunce- (Note. a) 3000 7000 2000 7500 f= 1kHz 
Common- Source Input _ _ 
f = 1 MHz 
9 C Common-Source Reverse 
rss Transfer Capacitance 
Common-Source Forward 
1g vfs! Transadmittance oe i u208 = 
Common-Source Input 
Conductance (Output Shorted) Vps = 15 V, Vgg =0 
Common-Source Output x 
13 E Gps Small Signal Power Gain 5 a et a 
14 NF Noise Figure VOS719N.VGS7O, 
Rgen = 1K 
*JEDEC registered data. NRL 


NOTES: 

1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°C. 

3. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied. 
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VECUNT CCCUNZ 


n-channel JFETs 


designed for... 


= General Purpose Amplifiers 


2N4302 2N4303 2N4304 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1)....... —30V 
Gate Currentic. c4sne bieewdosiw b4k4 tis eed dees 50 mA 
Total Device Dissipation 

(25°C Free-Air Temperature)................ 350 mW 
Power Derating (to +125°C)..............04. 3.5 mW/°C 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature . 

(1/16” from case for 10 seconds).............. 300°C 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


BVGss Gate-Source Breakdown Voltage | 30, 
VGSloff) Gate-Source Cutoff Voltage | | a0 | 


Ipss Saturation Drain Current (Note 3) 


Oth [oo N) [= 
A-AbAY 


psy 


Performance Curves NP 
See Section 4 


BENEFITS 


@ Low Cost 
@ High Input Impedance 


IG = 35 pA Typically 


@ Low Noise 


@n = 5 nVA/Hz Typically @ 1 kHz 


TO-106 
See Section 5 


i~) 
(7) 


Ss 
BOTTOM VIEW s 


Test Conditons 


| Max | Min | Max | Min | jue | 
[romeo | tat tat tat = fete 
-0] | 3 


ed yy jeGecleee ps2 2 
| 10 | Vpg = 20V, Ip = 10nA 


of | 
o| 05 | 
6 of Common-Source Forward 
> T duct Note 3 
ransconductance (Note 3) eee 
; Common-Source Output 
Sos Conductance 
8 D c Common-Source Reverse Transfer 
Y rss Capacitance 
N f = 1 MHz 
A Common-Source Input Capaci- 
Ciss tance 
M 
t = 
, : Vos = 10 V, = 1 kHz, 
Common-Source Short Circuit Vne =20V 
12 l¥fs| Forward Transadmittance 700 700 umho ace “6 ‘| f=10MHz 
(Note 3) GS 
NP 


*JEDEC registered data 


NOTES: 

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 
2. Approximately doubles for every 10°C increase in Ta. 

3. Pulse test duration = 2 ms. 
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n-channel JFETs S 


designed for as tee Sool ie pe aaa NP 


= Small-Signal Amplifiers BENEFITS 
@ Low Noise 
NF <1 dB at 1 kHz 
™ Choppers @ Operation from Low Power Supply 
: Voltages 
= Voltage-Controlled Resistors Vgsloff) < 1 V (2N4338) 


@ Simple Biasing Design with Tightly 
Specified Parameter Tolerances 
3:1 Ipss. Vp. gfs Ranges 


@ High Off-lIsolation as a Switch 
*ABSOLUTE MAXIMUM RATINGS (25°C) ID(oft) < 50 pA 


Gate-Drain or Gate-Source Voltage (Note 1) ........ -50 V T0-18 
Gate CurTent 62 ca0d tenet eetun Seemed Re eeees 50 mA See Section 5 


Total Device Dissipation (Note 2) .............. 300 mW 
Storage Temperature Range.............. -65 to +200°C 
Maximum Operating Temperature............... 175°C 
Lead Temperature D 


(1/16" from case for 10 seconds) ............... 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 


Characteristic 


Unit Test Conditions 


| Min [Max | min | Max | min | Max | min | 
eee ap bb pepe be 


1 
2 
BV Gate-Source Breakdown ine A, Vps = 0 
GSS Voltage eee par 


Ww 


Hpswer sxe" [oo] [|] [3] af ol” cnn 
: fee SEY er este ot 
(-5) (-5) (-5) (-10) VGs = ( 

6 loss = Eee Drain Current fos | os] 15] 12] se] 3 ma | Vps = 18 V, Veg =0 

umho | Vps = 18 V, Ves = 0 
eT oror elt ou 
| 
ue ee 


1 


= 


Vps = 15 V, Vgg = 90 f= 1 MHz 
c Common-Source Reverse 
¢ rss Transfer Capacitance 
Vos = 15 V, Vgs =9 
Noise Figure 
Rgen =1 meg, BW = 200 Hz] f = 1 kHz 


“JEDEC registered data NP 


NOTES: 
1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. Derate linearly to 175°C free-air temperature at rate of 2 mW/°C. 


3. These parameters are measured during a 2 msec interval 125 msec (Ipss) and 625 msec (gfs) after d-c power is applied. 
(Not a JEDEC condition.) 
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LVEYNZ OVEVNZ 6ECUNZ SECUNG 


APPLICATIONS 


Amplifier Design Chart 


ee] aS] ed | 6b ||| ek oP | [on | | a [oom [cl ew | A | 
(Vv) (2) | (2) | (Q) | GF) (KQ)} (pk V) (V) (Q) | (Q) | (Q) | (uF) (KQ)] (pk V) 
Pol | se] 25 [912] Ee 
| 36{ 15 [16-24] 680 Ea 15 [Say 15 7 7-85 | 
| 6.8] 20 | 9-10.5 | 
| 10-10.5 | 


| 0 | 

Scam: = == 

27 {10 [13-185 
82} 4.04 21.527) 
pm = ef 
| 100] 3.0 | 43-64) 


| is [ 40 [35-4 | 

3900 P18 | 7.5 | 15-18 | 

| 22 | 1.0 | 19-22 | 
30 | 0 | 150] 4.5 | 14.5-16) 
0.12] 150] 25 | 3854] 


SS a 
K re | 120] 14 | 2.8 
30 


RES BOE 

port E= potest ton | ae 
rn pyr eC 
1800 


2N4338 2N4339 2N4340 2N4341 


35 | 0.32 [ie [20 [17.19] 56-63 


sae malas | on L219 | 16:8] 


pares [817 


= 
oO 


N 
i=) 
za 
N 
= 
w 
A 


3 


Boooe 
| 0 | | 

rao |"? 

cmc mT 


zu 0.32 Paras aor 


~ ~ ~ 
° 
° WN 9 wr oN WEN N 
N aon IN al ow otl~n a 


16-21 

| 0 | 00 | 1233 | __16 | 

) 27K fas | 92 rat aot aa 

: ise 80 T0011] | 5.5 | 

= x 
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n-channel JFETs 


designed for... 


= Analog Switches 

= Commutators 

= Choppers 

@ Integrator Reset Switch 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage ......... -40 V 
Gate. Current.-csxe3-s peed Ba habe dae eee 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate TOW G) s eyicex O22 Seen eavaea eo eo 1.8W 
Storage Temperature Range .............. —65 to +200°C 
lead Temperature 

(1/16 from case for 60 seconds) ............... 300°C 


ps} 


Performance Curves NC 
See Section 4 


BENEFITS 


@ Low Insertion Loss, High Accuracy in 
Test Systems roy < 30 22 (2N4391) 
@ No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 
© High Off-lsolation Ip(of¢) < 100 pA 
®@ High Speed toy < 20 ns 


TO-18 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic ee 


Unit Test Conditions 


TT. P_[io0-[ [100-100 pa | 
\ Gate R C VGs=-2 = 
jes _ewmernowmm _ FF Fata aitiahcAe eee IC 
5] [Diese GneSource sretaownvornge | ad] || | 0] iG=-1HA Vosa 
4 A ee easy 
5 pT 200 fn | poms C 
6 100 
5 ID (off) Drain Cutoff Current 1.4 ey Vps = 20 V jves=-7¥ | =-7V pee 
a oe Fr ee 
9 oes 5 [vos=-12V] 180°C 
o| boon Gears fomeavone | fat gta Veg-@ 
13 Ip =3mA 
14 VDS(on) Drain Source ON Voltage V6s=0 Ip =6mA 
15 Ip=12mA 
16 'DS(on) _ Static Drain-Source ON Resistance eet a Vics = 0, 1D = =1mA 
17 Eeslotli.=. Deneve ON EES Drain-Source | fds(on) Drain-Source ON Resistance Resistance SS f= 1kHz 
ue N Common-Source Reverse Transfer a em f= 1 MHz 
= Capacitance ee Vos =0 
21 irra Mm] aes ore aay 
Z3 CL a eo Dion) Vastoft) «RL 
24 -s ff | td(off)  Turn-OFF DelayTime -OFF Delay Ti 35 | 50 2N4391 12mA -12V 800 Q 
pale ee: OE Deas — —— eS ee 2N4392 a ~7 1.6K 2 
| a GO 2N4393__3 8 3.2K 2 
VDD 
NC 
* JEDEC registered data. 5123 1000 pF 
t-— VouT 
NOTE: riage wee 
1. Pulse test required, pulse width = 300 us, duty cycle < 3%. (ea) 
INPUT PULSE SAMPLING SCOPE 
RISE TIME < 0.5 ns RISE TIME 0.4 ns 
FALL TIME < 0.5ns INPUT RESISTANCE 50 22 
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PULSE DUTY CYCLE 1% 
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C6CUNS C6CVNT LOCVUNZ 


2N4416 2N4416A 


n-channel JFETs 


designed for . . . “ao pa 


= VHF Amplifiers BENEFITS 
e @ Low Noise 
@ Mixers NF = 3 dB Typical at 400 MHz 
© Wide Band 


*ABSOLUTE MAXIMUM RATINGS (25°C) 10-72 


See Section 5 


Gate-Drain or Gate-Source Voltage, 2N4416........ 
Gate-Drain or Gate-Source Voltage, 2N4416A ...... -35 V 

Gate CUOMOCN 15.56 iced eee See de wake Sindee 10 mA 

Total Device Dissipation (Derate 1.7 mW/°C) ..... 300 mW p 
Storage Temperature Range.............. -65 to +200°C 

Lead Temperature 

(1/16” from case for 60 seconds).............. 


@) 
oO 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Test Conditions 


2 
S 
T soi = 2N4416 
3} a| BVGss Gate-Source Breakdown Voltage Vv ig =-1HA, Vps=0V 
: 7 awe 
ate-Source Cutoff Voltage = LIp=in 
ne -25[ -6 | ea 2N4416A 


a eee leo 
al ol oa. ceorneneonasr onl ieencenaaras —c/ea| Ge lamall 
7|¥ [seg _conmonsauce Output Gondveunce [|__| 50 |anhe | 
8 
9 


Characteristic 


pS 


m 


Vps=15V,VGs=0V 
- Crsg Common-Source Reverse Transfer Capacitance | | os | pr | 


1] Ciss Common-Source Input Capacitance ae ee 
Cc pF 
10 Coss Common-Source Output Capacitance ie ol 


: Characteristic Test Conditions 


Common-Source Output 
Joss Conductance ~ 


Common-Source Output 
boss 
Susceptance 


F Common-Source Forward 
fs Transconductance \ 


Gps Common-Source Power Gain | to | | a Vps = 15V, Ip =5mA 


*JEDEC Registered data 


NOTES: 
1. Pulse test duration = 300 us. 


NH 
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psf 


2N4416A 


f=1kHz 


f= 1MHz 


Vos = 15 V, Ip =5 mA, Rg = 1K Q 


n-channel JFET S 


designed for .. . nie alla 


= VHF Amplifier | BENEFITS 


e @ Low Noise 
m@ Mixers NF = 3dB Typical at 400 MHz 


@ Wide Band 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate Source Voltage .............. -30V OD-84 
Gate Current=n. <4 oidsianedotate ie eeeea tenes 10 mA See Section 5 
Total Device Dissipation (Derate 1.4 mW/°C) ..... 175 mW Gr D 
Operating Temperature Range............ -~65 to +150°C D 
Storage Temperature Range.............. -65 to +200°C 
Lead Temperature G 
(1/16 from case for 60 seconds).............. 300°C : S G 


Note: G” is back Gate contact. 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic | min | Max | Unit | Test Conditions 


BVGSS Gate-Source Breakdown Voltage | -3of | v | Ig =-1uA, Vps =0 
VGSl(off) Gate-Source Cutoff Voltage ees We Vos =15V,Ip=1nA 
loss Saturation Drain Current (Note 1) 5 mA 
p | 9s Common-Source Forward Transconductance | 4500 | 7500 
Y Gos Common-Source Output Conductance | | 50 | umho | 
m Vos = 15 V, Vgg =0 
A] Crss Common-Source Reverse Transfer Capacitance | | og | oF : 
M 


O-HApi# 


f=1kHz 


OLoy~ ny nin > w NL 


f = 1 MHz 


_ 
j=) 
OQ 
ie) 
Oo 
7) 
nan 
ie) 
(o) 
3 
3 
° 
2 
wn 
eo} 
c 
3 
io) 
fas) 
(e) 
Cc 
= 
ae) 
c 
- 
OQ 
m 
ne) 
® 
ie) 
<. 
a 
pe) 
OQ 
wo 
—_ 
w 
A 
n 


| 400 MHz 
[Max | Min | Max | Unit Test Conditions 


13 Joss Common-Source Output Conductance Peep m= 100 umho Vps = 15 V, Veg = 0 
14 Doss Common-Source Output Susceptance | | 800 ma 


Common-Source Forward 


4 

” Its Transconductance (Note 1) | | 4000 f | 

16 Gps Common-Source Power Gain | {tof | ae | Vps=15V,Ip=5SmA 

*JEDEC Registered Data. NH 
NOTE: 


1. Pulse test duration = 300 us. 


© 1977 Siliconix incorporated 


LLVUNd 


2N4856 2N4857 2N4858 2N4859 2N4860 2N4861 


n-channel JFETs gs 
designed for... Performance Curves NC 


= Analog Switches BENEFITS 


¢ Low Insertion Loss and High Accuracy 
= Commutators | in Test Systems 


'DS(on) < 25 Q (2N4856, 59) 
® High Off-lsolation 


= Choppers 


= Integrator Reset Switch 'D(off) < 250 pA 
@ High Speed 
ton <9 ns 
@ Fully Qualified 
*ABSOLUTE MAXIMUM RATINGS (25°C) JAN, JANTX and JANTXV 
Reverse Gate-Drain or Gate-Source Voltage, Available 
ZN GC56 56:22 ease dele ia ete winy eaarmree eed -40 V rOR8 
Reverse Gate-Drain or Gate-Source Voltage, See Section 5 
DNGB5O=6 lactate eaten a auis Wane aie aie -30 V 
Gate Current 2.504.462. suae Paces ES we Men ea wre S 50 mA 
Total Device Dissipation at 25°C Case Temperature 
(Derate 10 MW/°C) 2... ee eee 1.8 W D 
Storage Temperature Range.............. -65 to +200°C ; 
Lead Temperature : 
(1/16” from case for 10 seconds)...... er ee 300°C s se 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N4856 ‘2N4857 2N4858 
Characteristic 2N4859 2N4860 2N4861 Unit Test Conditions 


| Min | Max | cl om 

Pt foes 

- ae 

| loss Gate Reverse Current | -soo{ | 8000 el 500 | na _| DS 150°C 
ar seaeeie 250] | aso] {280 Vag = -18 V 
T 

| tte 

9 VGS(off} Gate-Source Cutoff Voltage ; Vos =15V,ip=05nA 
10 Ipss Saturation Drain Current (Note 1) ff 20 | 100 | 80 | mA |Vpg=15V, Vgs =0 
11 VDS(on) Drain-Source ON Voltage 0.50 WeeeOlpet 3 


'ds{on) Drain-Source ON Resistance 


Ciss Common-Source Input Capacitance 


Common-Source Reverse Transfer 
Capacitance 


td(on) Turn-ON Delay Time 


Ves = 9, - 


Vos = 0, 


6 6 10 ns 

(20) (10) (5). | (ma) 

[-10] [-6] [4] | [v] 
ia hall a 464 22, 2N4856, 59 


D 
Y 
N f=1 MHz 


uo} 


VGs = -10 V 


Cres 


$ 
Ww 


V = 
(5) [ima) | YSSion) = og, 1953 2 2N4857, 60 
1910 £2, 2N4858, 61 


on wit 
—~ oO 
wD: 
N ~ 
a (BS 


re a a 


VGsioff) = U1 
25 50 100 ns 
Turn-OFF Time (20) (10) (5) | (mA) 
[-10] [-6] {-4] | (Vv] 
Yop NC 
*JEDEC registered data. Vpp-VDS(ON} 
Rios 
D L ID(ON) INPUT PULSE SAMPLING SCOPE 
NOTE: Vin Vout RISE TIME 0 25 ns RISE TIME 0 75 m 
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. Rg § FALL TIME 075 ns INPUT RESISTANCE 1™ 
50°22 PULSE WIDTH 100 ns INPUT CAPACITANCE 2 5 pF 


PULSE DUTYCYCLE 10% 


eee eee er eee eciemen 
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n-channel JFETs 


designed for... 


@ Analog Switches 

= Commutators 

m= Choppers 

# Integrator Reset Switch 


* ABSOLUTE MAXIMUM RATINGS (25°C) 
Reverse Gate-Drain or Gate-Source Voltage, 


Q2N4856A-58A.. 0... ee ee —40 V 
Reverse Gate-Drain or Gate-Source Voltage, 

QN4859A-61A.. 0.0... eee —30 V 
Gate CUITERT «ooo e das GG Aw ee eon a oe aw 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 mW/°C). 2... ee 1.8W 


Storage Temperature Range 
Lead Temperature 
(1/16’’ from case for 10 seconds) 


Performance Curves NC 
See Section 4 


BENEFITS 


@ Low Insertion Loss and High Accuracy 
in Test Systems 
'DS(on) < 25 &2 (2N4856A, 59A) 
@ High Off-Isolation 
ID(off) < 250 pA 
@ Short Sample and Hold Aperture Time 
Crs < 4 pF 
@ High Speed 
ton <8 ns 


TO-18 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


2N4856A 2N4857A 2N4858A 
2N4859A 2N4860A 2N4861A Unit 


Test Conditions 


Ms Le ee oe 
1 BVGss Gate-Source Breakdown Fi ee ae ee pion ge ate 
: 2N4856A.58A = laude a 250 |__| _-250| pA _|vgs=-20v, 
: 5 'Gss Gate Reverse Current eel | 800 || 500] na | Vos =° 150°C 
2 T 2N4859A-61A | aie SE 
SJa | fj a00 || soo || 500] na |vos=0 | 150° 
i i ID(off) Drain Cutoff Current | | sot | aso | [250 a Vos : 15 V, 
Ate ae Sc ae Es a Eee ee 
10] | Ipss Saturation Drain Current (Note 1) | so} [| 20} 100 | 38] go] ma | Vps = 15 V, Vgg = 0 


11 VpSion) Drain-Source ON Voltage i 


Vv 
mA} V6es=O,ip=t ) 


a 
D* 


13 Y | Cis Common-Source Input Capacitance | Common-Source Input | Cis Common-Source Input Capacitance | 


Common-Source Reverse Transfer 


4 
: Cr Capacitance 


15 talon) Turn-ON Delay Time Bo) rs 
{ -10] [ 4] 


final 
{V] 


i, woe ; 1-2 464 2, 2N4856A, 59A 
16 Je Rise Time bo) ima) ; GSion) = 0 RL = 1953 8, 2N4857A, 60A 
" { 10} [v}_ [ Ofon) 1910 82, 2N4858A, 61A 
VGS(off) = 
, 0 
17 toff Turn-OF F Time oe (10) a ay 
[ 10] { 6] { 4] 7 {VJ 
NC 
*JEDEC registered data. Vop 
_ Ypo-Vpsion) 
NOTE: = ID(ON) INPUT PULSE SAMPLING SCOPE 
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. Miki Vout RISE TIME 0.25 ns RISE TIME 0.75 ns 
Rg FALL TIME 0.75 ns INPUT RESISTANCE 1M 
5082 PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pF 


PULSE DUTY CYCLE~- 10% 
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VLOSUNZ VO98SUNZ V6S8UNZ 
V8S8UNZC VZSSYNZ V9OS8UNZ 


2N4867 2N4867A 2N4868 2N4868A 2N4869 2N4869A 


PLO PNo TT 


n-channel JFETs S 


Performance Curves NS 


designed for... See Section 4 


m@ Audio and Sub-Audio BENEFITS 


- Amplifiers © Ultra Low Noise_ 
€n = 8 nNVA/Hz Typical at 10 Hz 


@, = 2 nVA/Hz Typical at 1 kHz 


*ABSOLUTE MAXIMUM RATINGS (25°C) TO-72 
See Section 5 

Gate-Drain or Gate-Source Voltage (Note 1) ........ -40 V 
Gate Current or Drain Current ................. 50 mA 
Total Device Dissipation 

(Derate 1.7 MW/°C). 2.2.0... 2. eee eee 300 mW é 
Storage Temperature Range.............. -~65 to +200°C 
Lead Temperature : 

(1/16 from case for 60 seconds) ............... 300°C 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


2N4867 2N4868 2N4869 
Characteristic 2N4867A 2N4868A 2N4869A Test Conditions 
IGss Gate Reverse Current 


BVGSS Gate-Source Breakdown Voltage mz 


VGS(off) Gate-Source Cutoff Voltage -0. 
5 Ipss coe Drain Current 


! 
o 
No 
on 

l 
oO 
N 
on 
3 
> 


T3f | 7s ios. 


Oo 
A 
oO 


O-Adb4Mn 


f=1kHz 


eI 
Ls 
fst | puss 
8 Cc Common-Source Reverse Transfer DS GS 
bp} Fs Capacitance 
Y - - f= 1MHz 
A pacitance 
vol [20] | 20a ce 
I : = z 
lite¢ : Short Circuit Equivalent Input | {| wf | wi | __10| nV | Vps=10V, 2N4867A Series 
= z 
3 aes a ae Ga a INABA Sets 
Vps = 10V, VGs =0 
14 Spot Noise Figure R _ 20K, 2N4867 Series} f = 1 kHz 
gen 5 K, 2N4867A Series 
*JEDEC registered data. . NS 
NOTES: 


1. Due to symmetrical geometry, these units may be operated with source and drain leads interchanged. 
2. Pulse test duration = 2 ms. 
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2.2A 


p-channel JFETs Ds J 


designed for... Sco teton a 


6LOSNZ SLOSNZ 


= Analog Switches BENEFITS 
@ Low Insertion Loss 
= Commutators RpS(on) < 75 82 (2NS018) 
@ No Offset or Error Voltages Generated 
by Closed Switch 
es Choppers Purely Resistive 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage Pasties 5 

MNO DT) 4 6.65 4d) we Oe oe a Boe OS oe, OV 
Gate Current .... ; i, hae Se ee WE oo SOMA 
Total Device Dissipation, Free- Air 

(Derate3mW/°C) ........2.2.~. . 500 mW n 
Storage Temperature Range .... . . -—65 to +200°C 
Lead Temperature = f 

(1/16” from case for 60 seconds) ..... . 300°C s Gc s 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 

Characteristic | _2N5018 | 2N5019 Test Conditions 


BVGss Gate-Source Breakdown Voltage | 30} = =6f sof of vv ig =1HA,Vps =90 
IGss Gate Reverse Current 2s ae Ves =15V,Vps = 0 
po | Vps = -15 V, Vag = 12 V (2N5018) 


IDioff) Drain Cutoff Current 


Vs = 7 V (2N5019) 150°C 


V =-15V,Ilc=0 
150°C 


Vps =-158 V, Ip =—-1HA 
; mA | | mA | Vpgs =—-20 V, VGs =0 


O05 peeS oe ees (2N5018), 
Ip = -3 mA (2N5019) | 3 


IpGo Drain Reverse Current 


4 VGSloff) Gate-Source Cutoff Voltage 
c Hipss «Saturation Drain Current | Saturation Drain Hipss «Saturation Drain Current | 


VpS(on) Drain-Source ON Voltage 


o 


OI N]Ainjafwolrny]— 
roan 
N 
dol a 


Static Drain-Source ON 
11 Tds(on) Drain-Source ON Resistance | | 6 | | 80) Ip = 0, Vgs =0 f=1 kHz 


DI c. Common-Source Input ae = 
12) ¥| Ciss Capacitance VDS =-19V>NGs'- 0 Meret 
N = z 
13 Cc Common-Source Reverse Vps = 0, Vos = 12 V (2N5018), 
ed Transfer Capacitance VGs = 7 V (2N5019) 
14] §] ta(on) Turn-ON Delay Time Vpp = -6 V. Vasion) = 0 
. : : ‘ 
15 — a ot Vesiort) 'Dfon) RL 
16 stot Turn-OFF Delay Time ee ees 2N5018 12V  -6mA = 9102 


PS 
*“JEDEC registered data. 0.1 pF 
VIN 
NOTE : ‘ 5182 12K INPUT PULSE SAMPLING SCOPE 
1. Due to symmetrical geometry these units may be operated with Bice Ties cove ee ME Dake 
a % + n 5 
source and drain leads interchanged. 51.4 SAMPLING | FALL TIME: tns INPUT RESISTANCE 10 MS2 
SCOPE s. BULSE WIDTH 100 ns INPUT CAPACITANCE 1.5 pF 


= REPETITION RATE 1 MHz 
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2N5045 2N5046 2N5047 


monolithic dual 
n-channel JFETs 


designed for... 


Performance Curves NNR 
See Section 4 


= High Gain Differential BENEFITS 
Amplifiers e pane System Error and Calibra- 
5 mV Offset Maximum (2N5045) 
@ Low Drift 
5 mV Drift Maximum (2N5045) 
TO-71 | 
, . See Section 5 | 
*ABSOLUTE MAXIMUM RATINGS (25°C) | 019 D2 | 
Gate-Drain or Gate-Source Voltage ............... -50 V Gy G2 
Forward Gate Current ......... 0.00 cece eee 30 mA : : 
Total Dissipation (25°C Free Air Temp.) ........ 400 mw : 
Power Derating (to 175°C)............... .. 2.67 mW/°C 
Storage Temperature Range.............. -65 to +200°C 
Lead Temperature 
(1/16” from case for 10 seconds) ............. 300°C 3 
BOTTOM VIEW 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic (Note 1) 


= 


Gate Reverse Current. 


t 
N 
oO 
o 


i 

od 

N 
Of a 


1} VGS(off) Gate-Source Cutoff Voltage 
Ipss Drain Saturation Current 


Common-Source Forward 
Sfs Transconductance 
ie Common-Source Forward 
Yfs Admittance - 
Common-Source Output 
9os Conductance 


Ci Common-Source Input 
SS Capacitance 


Cc Common-Source Reverse 
ee. Transfer Capacitance 

NF Spot Noise Figure 

ey 


Equivalent Short-Circuit 
Input Noise Voltage 


ph lolly i 
4>40 


— —_ x 
nN ~ oO oO ~ [o> 
J en eeexo fo 


i 
Nn] °o 
am] 
ola 


ce 
D 
Y 
N 
A 
M 
I 


1o1Cc 


ia] [Ressrigasal itwenisiGawowen | [vo] 0] 
14] |, [tpssi/loss2__Drain Current Ratio (Note2) | 0.95] 1.0[ 0.9] 1.0] 08 | 
15} A NG -V | Differential Gate-Source || Bt | to 
9] F | Mest Yos2! Vat el 
7] gS OO] 
18] Differential Drift (Notes) | | 5] [| to] | 
19} GI g¢54/g¢52 Transconductance Ratio eas ae Ee ae 
(Note 2) 

20 Igos1-Gos2! Diff. Output Conductance | {tof | of 
*JEDEC registered data. 

NOTES: 


Test Conditions 


Vos =-50V. Vps =0V 


Vgg = -30 V, Vps =0V 
33 pe T= 150°C 


Vps=15V,1Ip =0.5nA 


n 


' 
N 
gi 
(=) 


f=1kHz 
mmho 
f = 100 MHz 
25 |umho f=1kHz 
Vps=15V,VGsz=0V 
f= 1 MHz 


= 10 Hz, RG =1MQ 


= 10 Hz 
nA |VGgs=-15V.Vps=0V_ | Ta = 100°C 
Ves =0V, Vps= 15 V 
Ip = 50 uA 
Vps=15V | 
mV Ip = 200 pA 
Vps = 15 V, Ip = 2004A, | Tp =-25°C 
Ta = 25°C Tg = 100°C 
Vps = 18 V, Ip = 200 nA = 1kHz 


NNR 


1. Individual FET characteristics. The terminals of the FET not under test are open-circuited for these measurements. 


2. Assumes smaller value in numerator. 
3. Measured at end points, Ta and Tg. 
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ps} 


p-channel JFETs 
designed for... ice Scuon a 


= Analog Switches BENEFITS 
@ Simplifies Series-Shunt Switching when 
= Commutators Combined with 2N4393, its N-Channel 
Complement 
i Choppers @ Low Insertion Loss in Switching 


Systems Roy < 75  (2N5114) 


e @ Short Sample and Hold Aperture Time 
mg Integrator Reset Switch Cree <7 pF 


@ High Off-Isolation !Ip(off) < 500 pA 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage PN tie : 
CNOTE 1) 26. xe tec Se ee we ee es a te eee SOW 
Gate Current .... a ote Mig! See. 4 ap SDA 
Total Device Dissipation, Pree: Air 
(Derate3mW/°C) . . . 2... 2... . . 500 mW , 
Storage Temperature Range ..... . -65to+200°C 
Lead Temperature G 
(1/16 from case for 10 seconds) ..... . 300°C 5 : ne S 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic aE Unit Test Conditions 
3 ce petal tate G1HA Vos 0 
2 


ID(off) Drain Cutoff Current 


\ ; vos Vps = —18 V (2N5114) 


; =. ee 


Vv ,Ip=- N 4 


150°C 


Ip = -7 mA (2N5115), Ip = —3 mA (2N5116) 


c Common-Source Reverse Transfer M086 N68 on 0, WEE = 12 V (2N5114) 
13 rss Capacitance 


— 7 V (2N5115), Vos = 5 V (2N5116) 


2N5114 | 2N5115 | 2N5116 
14 td(on) Turn-ON ee cael Time ao 


15 ft; = C#RiseTime ff to ff 20 ft 80] 30 VGS(off) 
16 ee a Ps ee a 


Fall Time 30 VGS(on) 
ID(on) 


’* JEDEC registered data. 
NOTES: 


1. Due to symmetrical geometry these units may be operated with 51 af os INEEDEDESE SAMPLING SCORE 
source and drain leads interchanged. i RISE TIME ~ 1ns RISE TIME 0.4 ns 
2. Pulse Test PW 300 us, duty cycle < 3%. 510 See 51¢. FALL TIME ~ Ins INPUT RESISTANCE 10 MQ 
PULSE WIDTH 100 ns INPUT CAPACITANCE 1.5 pF 


REPETITION RATE 1 MHz 
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3-37 


OLLSNZ@ SLLSNZ VLLSNZ 


2N5 163 


n-channel JFET ps} 


designed for... 


@ Low and Medium Frequency BENEFITS 
Amplifiers © Low Cost | 
fo) TO-106 | 
* ABSOLUTE MAXIMUM RATINGS (25°C) ato ee : 
Gate-Drain or Gate-Source Voltage................ —25 V D | 
Gate Current... 5.2646 cbs eaves dentine bt 2 ea GER 10 mA | 
Total Device Dissipation ° | 
(25°C Free Air Temperature) ................ 350 mW s | 
Power Derating (to +125°C) ................. 3.5 mW/°C : 
Storage Temperature Range .............. —55 to +125°C 
Operating Temperature Range............. —§5 to +125°C D 
Lead Temperature = : S | 
(1/16”’ from case for 10 seconds) ............... 300°C BOTTOM VIEW s : 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


pF 


! Vos =-15 V, Vns =0 
2 GS * “DS Ta = 85°C 
T 
3|,4|8VGss  Gate-Source Breakdown Voltage -25{ | Ig =-10 uA, Vpgs = 0 
4]T]VGs(off) Gate-Source Cutoff Voltage | -0.4| -8.0| V Vos =15V,Ip=1HA 
i 
5ic!|VGs Gate-Source Voltage hos -75 Vos = 15 V, Ip = 100 uA 
6| |ipss _—s Saturation Drain Current | 4.0, 40] ma | Vpg = 15 V, Veg = 0 
7 ds(on) Drain-Source ON Resistance | | 600} 2 | Ves =9,!ip=0 
Common-Source Forward | 
8) | ots Transconductance 2000 | 9000 f= 1 kHz 
9 p| Ios Common-Source Output Conductance | =| 200] umho 
Y Common-Source Forward 
101 oe Transconductance ciety 4 | Vos = 15 V, Vgs =0 
A 
11 Inq} Ciss Common-Source Input Capacitance a a f = 1 MHz 


12 I Cc Common-Source Reverse Transfer 
C) “rss Capacitance 
NF 


13 Common-Source Spot Noise Figure | | 3.0] aB | Rg = 150k 2 


[Rig = 150k 2 = 1kHz | 
. ‘iui Vps = 15 V, Ip=1mA ! 
14| lay Equivalent Short Circuit Input Noise 50 nv DS D m NBW = 150 Hz 
Voltage /H2 


* JEDEC registered data 
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monolithic dual 
n-channel JFETs 


designed for... 


= Differential Amplifiers 
@ FET Input Op Amps 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -50 V 
Gate CUuITenl: candace oS ew Rae ee ie oN 50 mA 
Device Dissipation (Each Side), T, = 85°C 

(Derate 2.56 mW/°C).............. 000002 250 mW 
Total Device Dissipation, Ta = 85°C 

(Derate 4.3 MW/°C). 2.0.0... cee eee 500 mW 
Storage Temperature Range.............. -~65 to +200°C 


5 


Performance Curves NNP 
See Section 4 


BENEFITS 
® Minimum System Error and Calibration 
5 mV Maximum Offset (2N5196, 97) 
@ Low Drift 
5 uV/°C Maximum (2N5196) 
® Simplifies Amplifier Design 
Low Output Conductance 


TO-71 
See Section 5 
D, D2 
ty ho 
$4 S2 


$1 
BOTTOM VIEW 


“ELECTRICAL CHARACTERISTICS (25°C Sa otherwise nna 


~~~” avacteristic Test Conditions 

IGss Gate Reverse Current ae eee VGs = -30 V, Vps =0 

2 ep 150°C 

3] S| BVGss Gate-Source Breakdown Voltage IG =-1 HA, Vps = 0 

4 : VGS(off) Gate-Source Cutoff Voltage Vv Vos = 20 V, Ip = 1nA 

517} VGs Gate-Source Voltage 

| 
-15 V = 20 V, Ip = 200 nA 
6ICl Ig Gate Operating Current ee es a " 7 
p18} oA | 125°C 

7 loss Saturation Drain Current eee ce Vos = 20 V, Ves = 0 

: Ofs Common-Source Forward Transconductance 1000 ae Vps = 20 V, Vgs = 0 

9 Sfs Common-Source Forward Transconductance 1600 VpG = 20 V, Ip = 200 pA ce 
10 | pI Gos Common-Source Output Conductance oe ec Vps = 20 V, VgGs = 0 
111 YT gos Common-Source Output Conductance sare & VoG = 20 V, Ip = 200 vA 
12 Ciss Common-Source Input Capacitance ; a 
13 : Crss Common-Source Reverse Transfer Capacitance = 7 
14 C NF Spot Noise Figure Vos = 20 V, Ves = 0 aes 

Rg = 10 MQ 
Vv 
18 Equivalent Short-Circuit Input Noise Voltage anmmear al f= 1kHz 
ccs 
Characteristic Unit Test Conditions 


16 lig1-!Ga2! Differential Gate Current 
7 Ipssi Saturation Drain Current Ratio 
Ipss2 (Note 1} 


Differential Gate-Source Voltage | 


19 | IWGsi-VGs2!__ Differential Gate-Source Voltage | 
f 


20 ms AlVgs1-VGsz2! Gate-Source Differential Voltage 


Change with Temperature 
21 (Note 2) 


22 9951-Gos2! Differential Output Conductance |_| 


*JEDEC registered data. 


NOTES: 


1. Assumes smaller value in numerator. 2. Measured at end points, Ta and Tg. 
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VpoG = 20V, 125°C 
Ip = 200 vA 


18 Sfs1 Transconductance Ratio 0.97 0.97 0.95 0.95 
r 1 ae (Note 1) 


uvPC 


Vps =20V,VGs=0V 


f=1kHz 


|} TaA= 25°C 
Tg = 125°C 


Tp = -55°C 
Tg = 25°C 


f= 1 kHz 


umho 


NNP 
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66LSNZ S86LSNT L6OLSNZ 96LSNZ 


2N5432 2N5433 2N5434 


n-channel JFETs 
designed for... 


m Low ON Resistance 
Analog Switches 


= Commutators 

m Choppers 

mu Integrator Reset Capacitors 
m Low Noise Audio Amplifiers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage ......... —25 V 
Gate Currents... 4. os okies bene Ooh Soest 100 mA 
Din CULreNt 4-6 e440 S63 Scere eee es AEE OR Re 400 mA 
Total Device Dissipation at 25°C 

Free-Air Temperature (Note 1)............05- 300 mW 
Storage Temperature Range .............. —65 to +150°C 
Lead Temperature 

(1/16 from case for 10 seconds) ...........005. 300°C 


Bcf 


Performance Curves NIP 
See Section 4 


BENEFITS 
@ Low Insertion Loss 
RpS(on) < 5 & (2N5432) 
@ Smail Error in Measurement Systems 
VDS(on) < 50 mV (2N5432) 
High Off-lsolation 
ID(off) < 200 pA 
High Speed 
td(on) <4 ns 
Low Noise Audio-Frequency Ampli- 


fication 
Qn <2 nVA/Hzat 1 kHz Typical 


TO-52 
See Section 5 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Citin [tox [ in [Max | Min | Max 
P20] [20] | -200] oa 


Test Conditions 


; IGSS Gate Revelse Current | -200]  [-200] | -200] na | VGS= -15V, Vos =0 150°C 
s 200 200 200| pA | 
Cc Saturation Drain Current a 

7 Ipss (Note 2) 150 100 30 ae Vos = 15 V, V6s = 0 


ee eee es | 
9] _[Vosion) _DrsinSource On Varese | | 50] 

10] [raston) Bran Source ON Resumes | | i ed 
1] 9 [Sex_—connon Source out cassianes || 30 [3 


Common-Source Reverse Transfer 


Seeeeegd Vos =0,V6s*-10V 


|| 10] ohm VG6és=0,!Ip =10mA 


f= 1 MHz 


Ve Crss Capacitance 
13 td(on) Turn-ON Delay Time 

VDD atv: 145 2 (2N5432) 
14} [tr Rise Time SS Vsion) =O. ay = 143.9 (2N5A3) 

a j V =-12V, 
6] [urate ST dT oP fT mp CO 
*JEDEC registered data. NIP 
NOTES: 
1. Derate linearly at the rate of 2.3 mw/°C. 
2. Pulse test required pulsewidth 300 us, duty cycle < 3%. e “pe ostoN Paes en 
L 
VIN VouT RISE TIME 0.25 ns RISE TIME 0.4 ns 


Rg $ 
5082 
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FALL TIME 0.75 ns 
PULSE WIDTH 200 ns 
PULSE RATE 550 pps 


INPUT RESISTANCE 10M 
INPUT CAPACITANCE 1.5 pF 
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matched dual 
n-channel JFETs 


designed for... 


= Low and Medium Frequency 
Differential Amplifiers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Any Lead-To-Case Voltage.................0-. £100 V 
Gate-Drain or Gate-Source Voltage .............. -50 V 
Gate-To-Gate Voltage ..... 0... 0... ce eee ee +100 V 
Gate CUNEND 24 bvced.d Le Rarne an ands Gad bana ean 50 mA 
Total Device Dissipation 85°C (EachSide)....... 250 mW 
Case Temperature (Both Sides) ...... 500 mW 
Power Derating (Each Side) .............. 2.86 mW/°C 
(Both Sides)............... 4.3 mW/°C 


Storage Temperature Range ............. -65 to +250°C 
Lead Temperature (1/16’ from case for 10 seconds) .. . 300°C 


5 


Performance Curves NFA 
See Section 4 


BENEFITS 


@ Minimum System Error and Calibra- 
tion 
5 mV Offset Maximum (2N5452) 
@ Simplifies Amplifier Design 
Output Conductance Less that 


1 umho 
TO-71 
See Section 5 


Dy D2 
G1 G2 
$4 $2 
S2 


BOTTOM VIEW 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) HALT ERNIE) 
Characteristic Titin | Max Unit Test Conditions 
1 -100 -100 -100 | pA 
ice ean Sas GETS ET eee 
|p [ros eee ol el Pal foerenam 
A : 
I 
5icI|VcGs Gate-Source Voltage -0.2 Vps = 20V,Ip =50uA 
6 VGS(f) Gate-Source Forward Voltage mm ee Vps=0V,IG=1mA 
7 Ipss Drain Saturation Current Vos = 20V,VGgs=0V 
8 5 Common-Source Forward | 1000{ 3000 | 1000]3000 | 1000 | 3000 f= 1kHz 
9 : Transconductance | 1000] j 1000] [ooo |] | Vps=20V.vgs=0v | f= 100 MHz 
mho 
in} | Conductance Prof Po 0] [as = 20 1p = 2000 
Yv . Common-Source Input 
12 Ciss Capacitance 
N Vps = 20 V, Vgg =0V 
13 A re Common-Source Reverse 12 12 12 pF f= 1MHz 
i Transfer Capacitance ‘ ; 
14 . Cdgo Drain-Gate Capacitance F | 1.5 Ff ae ff 15] VpG=10V,Is=O0V 
= Equivalent Short Circuit nv _ e = 
Common-Source Spot Vos = 20 V,VGs=O0V, _ 
aad a isd pois caus cf i fos] | ose | Rg = 10 M2 priest 
Drain Saturation C t Rati 
ene 
alt Gate Source Voltage r Poa f fos [} 20] mv T= 25°C to 56°C 
C | AlVgs1-VGs2! Differential Change with 
20 | H Temperature | fos} fo} | as] |vos=20v.1p=200ua | 1= 25°C 10 +128°¢ 
I 
Transconductance Ratio 
21] N 0.97 0.97} 1.0 } 0.95 1.0 
G 9¢s 1/952 (Note 1) 10 | 70 | os] 10} - f=1kHz 
Differential Output 
*JEDEC registered data NOTE: NOP 


1. Assumes smaller value in numerator. 
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VSVSNZ CSVSNZ CSVSNZ 


2N5457 2N5458 2N5459 


n-channel JFETs 


designed for... 


= General Purpose Amplifiers 
= Switches 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source Voltage ............. 0.00 25 V 
Drain—Gate Voltage ..... 0.0... 0.0... eee eee 25 V 
Source-Gate Voltage .............0. cee ee eens 25 V 
Total Device Dissipation at 25°C ............... 310 mW 

Derate above 25°C ..............-000- 2.82 mW/°C 
Operating Junction Temperature ................ 135°C 
Storage Temperature Range.............. -65 to +150°C 


5? to 


Performance Curves NRL 
See Section 4 | 


BENEFITS 
@ Low Cost 
@ Automated Insertion Package 


@ INSULATED CASE 
® DRAIN AND SOURCE 
CAN BE INTERCHANGED 
@ INSENSITIVE TO LIGHT 
D Ss G 


TO-92 
See Section 5 


D 
G 
S 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


[Min | Tye | Max | Min | Typ | Max 7 Min | 
1 Pt orf -1.0] | -.07 | eo 
S fl Gate Reverse Current 
2|7 tess __Gaterevene Curent FP 
3 BV Gate-Source Breakdown} _25 -25 25 
A ay? Voltage 
T Gate-Source Cutoff 
4 -0.5 -7.0] -2.0 
 Peson St ee 
Saturation Drain 
sle [oss Si Pre] [sof zo] [of ao 
Common-Source For- 
6 Sfs ward Transconductance 1,000} | 5,000 | 1,500 ma 5,500} 2,000 
Ypoe put Conductance 
N : Common-Source tnput 
: A Shes Capacitance || es} rofl | sf rf | 
Common-Source Re- 
g|™M Crss verse Transfer Capaci- 3.0 3.0 
| tance 
Cc 


*JEDEC registered data 
NOTE: 
1. Pulse test pulsewidth = 2 ms. 
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N 
a 
for) 
a | 8 
o o 
Ei 
Es < 
° 


Unit 


nA VGs = -15 V, Vpg = 0 
licersfeviveere ‘100°C 


ig = -10UA, Vpsg = 0 


Test Conditions 


Vps = 15 V,Ip= 10nA 


\ 1 
Sl- 
oOo 


3 
> 


Vps = 18 V, Veg = 0 (Note 1) 


f= 1kHz 


Vps ~ 15 V, Ves = 9 


NS 


f = 1 MHz 


Vps = 15 V, Vgs = 0 
Rg = 1 M92, 
NBW =1 Hz 


Ww 


f= 1kHz 


=) ° ° 
2) 
so 


NRL 
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n-channel JFETs 


designed for... 
= VHF/UHF Amplifiers 

mg Mixers 

@ Oscillators 

= Analog Switches 


N 
2 
x 
oo 
S 


Characteristic 


IGss Gate Reverse Current 


BVGss tae Breakdown 25 
Gate-Source Cutoff 
VGS(off) Voltage 0.3 


6 Common-Source Forward 
Transconductance 


! 
jm) 


4 
N 
j=) 
oO 


N 
j=) 
© 


< 


-25 


{ 
NO 
on 


wo 
o 
\ 

nnd 
on 
’ 

N 
Oo 


1 

RO 
= j=) 
(=) jo) 


wo} pf] wo _ 
A-apae 

jw) 
n 
“ 
a) 
ped) 
endl 
c 
— 
fev) 
=. 
° 
oO 
@ 
= 
io) 
c 
¢ 
3 
7 
= 
[oni 
=) 


Ww 
Q 
=) 
So 
oO 
fan) 
oS {5 
on) 
Sad 
on 
co) 
) 
Piss 
=) 
=) 
o>) 
> 
Q 
} 
co) 


Common-Source Output 
8 Re Common-Source Forward {2-200 oe 
9 (Yfs) Transconductance a 3.000 | —_|[3,500 
10 a Common-Source Output mee ee ee 
ae OC 
12 p | Rey.) Common-Source Input | | wot | dT 
Yis! Conductance 
13 ly | | tooo] 
N : Common-Source Input 
i im Ciss Capacitance a8 a0 
15 M Common-Source Reverse 
i Transfer Capacitance 
16 Cc Common-Source Output 
Capacitance 
; a 
18 
Noise Figure ee ed 
19 
20 
21 G Common-Source Power 
22 ps Gain 
23 


* JEDEC registered data 


NOTE: 
1 Pulse Test PW 300 Us, duty cycle <3% 
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3 ; Crss < 1.0 pF 

ABSOLUTE MAXIMUM RATINGS (25°C) 

Drain-Gate Voltage... 0... 0... cece eee 25V 

Source Gate Voltage... .. 0... ee ee 25V TO-92 

Drain GOTrent 22 x. 6.0800 See ae ldde aes ae he ee 30mA See Section 5 

Forward Gate Current. ........ 0.0.0.0 c eee eee 10 mA 

Total Device Dissipation @25°C................ 360 mW siiaiaeoe ne 
Derate above 25°C ................0008. 3.27 mW/°C | * INSENSITIVE TO LIGHT 

Operating Junction Temperature Range..... —65 to +135°C D 

Storage Temperature Range .............. —65 to +150°C 

Lead Temperature : 
(1/16 from case for 10 seconds) ............... 240°C s 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


N 
2 
on 
> 
o 
an 


psf 


Performance Curves NH 
See Section 4 


BENEFITS 


@ Low Cost 


@ Completely Specified for 400 MHz 
Operation 


@ Low Error Analog Switch 
Very Little Charge Coupling 


Test Conditions 


nA |Vgs- -20V, Vps - 0 - 
: ee oS DS Ta = +100°C 


IG -1HA, Vps=90 


-6.0 Vps° 15V,Ip -10nA 


| ma |Vps 15V,VGs_ 0 (Note 1) 


f= 1 kHz 
f - 100 MHz 
f 400 MHz 
f 100 MHz 
Vps 15V,VGs 0 f 400 MHz 
f 100 MHz 
f 400 MHz 
f 1MHe 


(ee) 
j=) 
jo) 
[o) 


20 
75 


umhos 


Vps 15V.VGs 0,RG 1M& [f 1kHz 
as Vos 15V.Ip° tmA, RG 1ke 
f 100 MHz 
Vv 15 V. Ip -4mMA, RG = 1ke2 
| 4.0 DS Q G f 400 MH- 
dB 
Vv 15V.Ip 1mA 
| | [vos Vip wma 


Vps 15V.Ip 4mA 
NH 
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S8SVSNZ S8VSNZ VSVSNZ 


2N5515 2N5516 2N5517 2N5518 2N5519 
2N5520 2N5521 2N5522 2N5523 2N5524 


matched dual Sy 
n-channel JFETs = Ectfgmance,Curves NS 


d @ . Pe | f BENEFITS 

esigne or © @ @ @ Ultra-Low Noise _ 
Sn = 8 nVA/Hz at 10 Hz (Typical) 
Gy = 2nVA/Hz at 1 kHz (Typical) 

@ Minimum System Error and Calibration 


5 mV Offset Maximum 
CMRR > 100 dB 


m Differential Amplifiers 


* ABSOLUTE MAXIMUM RATINGS (25°C) ee ae 
Gate-Drain or Gate-Source Voltage ............... -40 V 0,9 Ov, See Section 
Gate CUTE 4 eave jess Otte blac es BS Bebo ees 50 mA 
Device Dissipation (Each Side), Ta = 85°C = rs 
(Derate 2.0 MW/°C).. 1... ce eee eee eee 250 mW "eB aes 
Total Device Dissipation, Ta = 85°C as 
(Derate 3.0 MW/°C)........ 00. cece eee ee eee 375 mW Gy Dp 
Storage Temperature Range.............. -65 to +150°C a Pe 
Lead Temperature e : : © | ol O 
(1/16” from case for 30 seconds) ............... 300°C sors ouwieW sae ova irae 
(ALTERNATE) 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


1 -250 pA 

3 ; BVGsSs Gate-Source Breakdown Voltage Ig =-1 uA, Vps = 9 

4! A | VGS(off) Gate-Source Cutoff Voltage Vv Vps =20V,Ip=1nA 

5 | Vv Gate Source Voltage 1 
6{, Cc IG Gate Operating Current - MOGs 20 elb = 200! 


125°C 


7 Ipss Saturation Drain Current (Note 1) 5 


mA | Vps=20V,Vgs = 0 


1 1 
-) oO} 
Nps 


Common-Source Forward Transconductance = = 

8 Ofs inaie®) 4000 Vos = 20 V, Vgsg = 0 
Common-Source Forward Transconductance = = 

9} 5 | (Note 1) 500 jane 1: “DG = FONDS 2008A sea is 


Vps = 20 V, Vgg = 0 
VpoG = 20 V, Ip = 200 uA 


pF Vos = 20 V, Ves = 0 f= 1 MHz 


om he) 
> 


25 
5 


ra Crss Common-Source Reverse Transfer Capacitance 
2N5515-19 


; ; i 
N 
=] ~ wo gi 


: eee V a 
14 semen Short Circuit Input ON5520-04 i VpG = 20V, Ip = 200A | f= 10Hz 
gu ee ah 2N5515-24 =T kHz 


Characteristic Test Conditions 


nit 
[ Min | Max| Min | Max | Min| Max [Min | Max | 


Differential Gate 
Torn ae | fol [ol [ol 


< 
Oo ' 
n 
" 
N 
o 
s< 
< 
Gq) 
n 
tl 
So 


Vop = 10 to 20V, 


IDSS1 Saturation Drain 
16 once Current Ratio 1 0.95} 1 
DSS2 (Notes 1 and 2) 
Differential Gate- 
A Ta= 25°C 
T | AlVGs1-VGs2! Gate-Source Voltage 20 Tp = 125°C 
18 | C | -————— Differential! Drift = 
H AT (Note 3) Ta = -55 C 
' 5 20 y ° 
N Ip=200uA | B= 25C 
G | Differential Output 
12 Gos 1~Sos2 Conductance 
te i _ 


Sfs1 Transconductance 
20) | ors2 RadlotNater | ance! oor] fos] oe zi os 
Common Mode 
CMRR Rejection Ratio 
(Note 4) 


a Ip = 200 uA 

* JEDEC registered data. 3. Measured at end points, Ta and Tg. NS 
NOTES: Raton AVDD = 

1. Pulse test required, pulsewidth = 300 ys, duty cycle < 3%. 4. CM c 0810 AlVgsi1—VGso » 4VDp = 10V. 

2. Assumes smaller value in numerator. 
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monolithic dual Ss 
n-channel JFETs petomones Gaver WME 
designed for... BENEFITS 


@ High Input Impedance 
Ig < 50pA 
m# General Purpose © Minimum System Error and Calibra- 


Differential Amplifiers tion 
5 mV Offset Maximum (2N5545) 


TO-71 
See Section 5 


* ABSOLUTE MAXIMUM RATINGS (25°C) 
Gate-Drain or Gate-Source Voltage..............5. —50 V 


Gate- Currents oo a Gene ee hee hei Ee re ew 30 mA 
Device Dissipation (Each Side), Ta = 25°C 
(Derate: 1:67 mW)! ascourncess os Seesaw ess 250 mW 


Total Device Dissipation, Ta = 25°C 


(Défate 2.67 MW) GCP 28 2ac ieee Hoo oe eal ee 4 400 mW 
Storage Temperature Range .............. —65 to +200°C 
Lead Temperature 
(1/16’ from case for 30 seconds) ............... 300°C 3} 


BOTTOM VIEW 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic es ee Test Conditions 


s 
T 
a| 8VGSS Gate-Source Breakdown Voltage ee Ig =-1uA, Vps =0 
T 


a 


Sent Gate-Source Cutoff Voltage abs eae ei" 
ie Saturation Drain Current asa Vps = 15V, Wess 0 
Ofs Common-Source Forward Transconductance 1500 6000 


f=1kHz 


p |_90s Common-Source Output Conductance eas eee a 


Yj Ciss Common-Source Input Capacitance 


Vps = 15V, Vgs = 0 
: | aoa Dat ma Sais 
10 A Crss Common-Source Reverse Transfer Capacitance ae ae 
eens CAN 
le 


11 7 NF Spot Noise Figure 2N5545 f= 10 Hz, 


a8 | VbG = 15 V, | 2N5546 RG =1MQ 
rie | Bag : | | 180 | nv | 1D = 200HA | anesa5 
12 é Equivalent Short Circuit Input Noise Voltage rT 200 | jar 5 - f=10Hz 
Z N554 


2N5547 


Characteristic rif ri | Test Conditions 
13 lig1-!Ga! Differential Gate Current at VoG = 15 V, Ip = 200 uA | Ta = 125°C 


| 'Ipss1 Saturation Drain Current 
i Ipss2 Ratio (Note 1) 0.95 Vps = 15 V, VGg =0 
15|;M MGsi1-VGs2! Differential Gate-Source be VpoG =15V 8 a 50 uA 
A ee a es ee ee Ip = 200 HA 


OLoOl wl my oa] S}o]tr 


: 20 Ta= 25°C 
H | 4\Vgsi-VGs2! Gate-Source Voltage : Tp = 125°C 
16) |=" — Differential Drift (Note 2 BES 3 
AT ifferential Drift (Note 2) Ta =-55 C 
N 10 20 : 
G Tg = 25°C 


f=1kHz 


VpG = 15 V, Ip = 200 uA 
fs 1 ) i 
7 s Transconductance Ratio 0.97 1 0.95 0.90 
Ofs2 (Note 1) 
Differential Output 


* JEDEC registered data. 
NNP 

NOTES: N 

1. Assumes smaller value in numerator. 

2. Measured at end points, Ta and Tg. 
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LUSSNZ SVSSNZ SVSSNZ 


2N5555 


n-channel JFET 


designed for... 


= Analog Switches 
Choppers 


= Commutators 


* ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage................ 20 V. 

Gate Current 2.6 eo cee ye see ed as Sie 10 mA 

Total Device Dissipation at (or Below) Ta = 25°C .. 360 mW 
(Derate 3.27 mW/°C to 135°C) 


Operating Temperature Range............. —55 to +135°C 
Storage Temperature Range .............. —65 to +150°C 
Lead Temperature 

(1/16” from case for 10 seconds) ............ .. .240°C 


Performance Curves NH 
See Section 4 


BENEFITS 


@ Low Cost 
@ Automatic Insertion Package 


e No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
@ Low Charge Coupling from Driver to 
Load 
Crss = 0.8 pF Typically 


TO-92 


See Section 5 


@ INSULATED CASE 
| @ INSENSITIVE TO LIGHT 


S 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


1 wees Se 
5 IGss Gate Reverse Current 2 
ae Es 
3 7 7 a Pre 
IpDGo Drain Leakage Current 
a os } ene 
Sit I Drain Cutoff aes Te 
D(off) rain Cutoff Current 50 
an aa 
7|T}BVgss  Gate-Source Breakdown Voltage | -25 f 
I 
8 c VGS(f) Gate-Source Forward Voltage fT to 
9 VDS(on) Drain-Source ON Voltage a 
10 TDS(on) Static Drain-Source ON Resistance Fo, ca ol 150 
11 Ipss Saturation Drain Current | 15 ff 
12 'ds(on) Drain-Source ON Resistance | [150 | 
D : 
13 Y Ciss Common-Source Input Capacitance | TO 
14] N Ce Common-Source Reverse Transfer 12 
Capacitance ; 
15 | S$] tg(on) Turn ON Delay Time FT 
w 
71TH Turn OFF Delay Time 
¢ | lott ae ae 


* JEDEC registered data 
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Test Conditions 


VGs =-15 V, Vps = 0 . 
GS DS Ta = 100°C 


Vv =15V,1lc=0 = 
DG s Ta = 100°C 


Vps = 12 V, Veg = —-10 V 


‘J 


Ta = 100°C 


r 


ig =-10uA, Vos =0 


< 


Ig =1mMA, Vps = 0 

Ip =7 mA, Ves = 0 

ip =0.1 mA, VGs = 0 

A Vos = 15 V, Ves = 0 

Ip = 0, Vgs = 0 f= 1 kHz 
Vps = 15 V, Veg = 0 


f 


= 3 y;Rjs 


no} 
n 


f= 1 MHz 
Vps = 0, Vgsg = -10 V 


Vpp = 10 V, Ip(on) = 7 MA, Ry = 1.21K 2 
VGS(on) = 9. VGs(off) = -10 V 


NH 


© 1977 Siliconix incorporated 


n-channel JFETs 


designed for... 


m= General Purpose Amplifiers 


*ABSOLUTE MAXIMUM RATINGS (at 25°C) 


Gate-Drain or Gate-Source Voltage (Note 1)........ -30 V 
ate CUPTEND yc ce hos et em adians 206 SS actatetnh ware 10 mA 
Total Device Dissipation 

(25°C Free Air Temperature)................ 300 mW 
Power Derating (to+175°C) ................ 2.0 mW/°C 
Storage Temperature Range.............. -65 to +200°C 
Operating Temperature Range............ -65 to +175°C 
Lead Temperature 

(1/16 from case for 10 seconds) ............. 240°C 


5 


Performance Curves NRL 
See Section 4 


BENEFITS 


@® Low Noise 
@ Low Output Conductance 


TO-72 
See Section 5 


Q 
Q 
Oo 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


IGss Gate Reverse Current 


VGS(off) Gate-Source Cutoff Voltage 


BVGss 


Gate-Source Breakdown Voltage 


Saturation Drain Current (Note 2) 


ot & I wi ao] = 
Q-+>p44H 
7) 

n 


| Min | Max | Min | 
| | -100 | ie 
a ras 
=| % 
Pas| 25[ 20] so | «0! 
af [oe Sermanderee™® [150 | ssn | 0 foc | 0 
| AC 
3 N Crss Se ia as Reverse Transfer aes 
s]M* [Gin __commonsoucr novicoeaene | | e[ | ©] 
i 
wWicl_ Common-Source Equivalent Short ee ee 
1 en Circuit Input Noise Voltage | | aot 20] | 
les” lee a es ae a 
13 ee ee ee ee 
“JEDEC registered data 
NOTES: 


1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 
2. Pulse test duration < 2 ms. 
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Test Conditions 


04 eee 
} -6.0 | , Vps=15V,Ip=1nA 
Ld Ig = -10 pA, Vpg = 0V 
eo] f= 1 kHz 
Vps = 15V,VGgs=0V 
pF f = 1 MHz 
ay f= 10 He 
Vps=15V,Ves=Ov, [f= 10H? 
eee BW = 1.0 Hz f= 100 Hz 
NRL 
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8SSSNZ ZSSSNZ 9SSSNZ 


2N5564 2N5565 2N5566 


matched dual 
n-channel JFETs 


designed for... 


Wideband Differential 
Amplifiers 


= Commutators 
*ABSOLUTE MAXIMUM RATINGS (25°C) 


py 


Performance Curves NC 
See Section 4 


BENEFITS 
@ High Gain 
7500 uzmho Minimum gg, 
@ Specified Matching Characteristics 


TO-71 
See Section 5 


Gate-Gate Voltage ......... 0... cee eee eee +80 V D190 Od, , 
Gate-Drain or Gate-Source Voltage .............. -40 V ; 
Gate Current o4.%.ca% See es olde SRE 50 mA G Go | 
Device Dissipation (Each Side), Ta = 25°C ob oe | 
(Derate 2.2 MW/°C)..... 0.0.0... cee eee 325 mW 
Total Device Dissipation, Ta = 25°C : 
(Derate:3. SMW GC): 5205 oat wwe ee gare we es 650 mw AON: 
30 06 
Storage Temperature Range.............. -65 to +200°C pe, fem |e J i 
D 10) 2 2 G 
Lead Temperature ™sS Sh age, geo 
; 1 
(1/16” from case for 10 seconds) ............... 300°C “BOTTOM VIEW (ALTERNATE) 
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic | Min | Max [Unit | Test Conditions 
1 ; -100 A 
1GSS Gate-Reverse Current Hf VGs = -20V, Vps =0 z 
s -200 nA 150 C 
3171] BYGss Gate-Source Breakdown Voltage -40 fF Ig =-14A, Vps =0 
4 . VGS(off) Gate-Source Cutoff Voltage Vos =15V,Ip=1nA 
5} ,| VGSif) Gate-Source Voltage a LS 0. | Vos =0V,IG=2mA 
at Vos=15V, Vas=0 
7 rDS(on) Static Drain Source ON Resistance ff 00 | Ip =1mA, Vgs =0 
8 : Common-Source Forward Transconductance = 1kHz 
pL et | 7000 [| umho f= 100 MHz 
91 Y] Gos Common-Source Output Conductance — = 1kHz 
N ; 
10 A Crss Common-Source Reverse ee. Capacitance VpG = 15V, Ip =2mA (2c 
11 : cise Common-Source Input Capacitance ad : : 
12 Spot Noise Figure iene ac ie = 10 Hz, Rg =1M 
f= 10 Hz 


nv 
13 Equivalent Short Circuit Input Noise Voltage ae 


Characteristics 


Saturation Drain Current 
Ratio (Notes 1 and 2) 


Ipssi 
Ipss2 


15 A VGs1-VGs2 | Differential Gate-Source 


Tale 


Test Conditions 


i: 25 50 Ta= 26°C 
ie | | Al¥gs1-VGs2! Gate-Source Voltage uv/ Tp =125C 
ch oa Differential Drift (Note 3) °c | Vos=15V.Ip=2mA [oT e5°c 

é 25 50 omer 
Tg = 28°C 

Sfs1 Transconductance Ratio | 
"| ae (Notes 1 and 2 oe ee es ee 
*JEDEC registered data. 

NC 


NOTES: 

1. Pulse test required, pulse width 300 us, duty cycle < 3%. 
2. Assumes smaller value in numerator. 

3. Measured at ends points, Ta and Tp. 
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n-channel JFETs S 


designed for... acer 


# Analog Switches BENEFITS 


@ Low Cost 
= Commutators Industry Standard Package 


| Choppers @ Automatic Insertion Package _ 
® Fast Switching 
trise < 5 ns (2N5638) 
@ Low Insertion Loss 
RpS(on) < 30 82 (2N5638) 


* ABSOLUTE MAXIMUM RATINGS (25°C) @ Short Sample and Hold Aperture Time 
Drain-Source Breakdown Voltage .........-..---- 30 V Crs SPF 
Drain~Gate Breakdown Voltage .............-... 30 V 70-92 
Source-Gate Breakdown Voltage..............548. 30 V See Section 5 = 
Forward Gate Current ..............00200000ee 10 mA 
Total Device Dissipation at TLEAD = 25°C...... 625 mW 
Derate above 25°C ............0000 eee 5.68 mW/°C INSULATED CASE 
Operating Junction Temperature Range. .... -65 to +135°C D 
Storage Temperature Range.............. -65 to +150°C 


Lead Temperature 
(1/16 from case for 10 seconds) ............... 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


Gate- Source Breakdown 
BYGSS Voltage -30 -30 -30 Ig = Oue Vps =0 


Pe — — 


bean omer Pat at a a 


\ Moss __Seuration Drain Current | 60] | Se LO a eT 


VpS(on) Drain-Source ON Voltage Ves = 9, iD 12 mA (2N5638), 
Ip = 6 mA (2N5639), Ip = 3 mA (2N5640) 
Static Drain-Source ON 
mon =| Tal Lol wl fectennees 
Drain-Source ON 
C; Common-Source Input 10 
¥ iss Capacitance _ 2 
Ve6s =-12 V, Vps = 0 = 1 MHz 
Cc Common-Source Reverse 
rss Transfer Capacitance 
12 sls) Turn-On Delay Time | | 40 [60] | 8.0) Vp6 =10V ID(on)=12 MA (2N5638) R; = 800 2 (2N5638) 
13 sof feof [10] | Vcsion= © — 'D(on)= 6.mA (2N5E39) Ry = 1.6k 9 (2NEE3O) 


14 ae ee ee VGsloff)= -10 V ID(on)=3 MA (2N5640) Ry = 3.2k 9 (2N5640) 
Kc 


_ 


“SN LOTTO] ai wlpr 


foe) 


© 


as 
o 


—_ 
—_ 


NC 


* JEDEC registered data Ry = 22 _(osion) +50) Vop 
io =10VOC O.1nF 
NOTE: pneu 10% Veston) © TO 50 OHM SCOPE B 
< < w ee eee 
1 Pulse test PW S 300 psec, duty cycle < 3.0% 
ad ae gem tdion) 


© TO 50 OHM SCOPE A 


OUTPUT 
10% 


{SCOPE 8) 


TEKTRONIX 567A 
OR EQUIVALENT 
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OVOSNZ 6E9SNZ SE9SNZ 


2N5653 2N5654 


n-channel JFETs 


designed for... 


= Analog Switches 
= Commutators 
m Choppers 


*ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source Voltage 2 icc 64525 6u ee veers de wa es 30 V 
Drain-Gate Voltage... .. 2.0.00. cece ee eee eens 30 V 
Source-Gate Voltage. ..... 2... 0. ce eee 30 V 
Forward Gate Current............. 02.00 ee eee 10 mA 
Total Device Dissipation at (or Below) Ta = 25°C 

(Derate 2.82 mW/°C to 135°C). .............. 310 mW 
Operating Junction Temperature Range..... —65 to +135°C 
Storage Temperature Range .............. —65 to +150°C 


5 


Performance Curves NC 
See Section 4 


BENEFITS 


© Low Cost 
@ Automatic Insertion Package 
High Speed 
ton + torr = 24 ns Max (2N5653) 


@ Low Insertion Loss 
RbS(on) = 50 2 Max (2N5653) 


TO-92 
See Section 5 


@ INSULATED CASE 
e@ INSENSITIVE TO LIGHT 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Gate-Source Breakdown 


—_ 


NPQ} a] alwit 
-a>d 
o 
< 
9) 
n 
n 
< 
fe) 
> 
® 
© 
@ 


: IGss Gate Reverse Current 


Ti! Dioff) Orain Cutoff Current as — 
Cilpss Saturation Drain Current | 40) a3 
8 Static Drain-Source ON 
TDS(on) Resistance 
9 Drain-Source ON 
Fds(on) Resistance 
D Common-Source Input 
10 Y Ciss Fe 
N Capacitance 
Common-Source Reverse 


*JEDEC registered data 


VoD 
Ip 


Ri= —{(rDS{on) +50) 


NOTE: 
1. Pulse test PW < 300 us, duty cycle < 3%. 


hk 
if 
OUTPUT 10% 


(SCOPE B) 
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V 
n 
uA 


v 
(SCOPE A) aan 
90% #----- VGSioff) 


Test Conditions 
Ig =—-10 vA, Vps = 0 


Vces =—-15 V, Vps = 0 


A 
A 


n Vps = 15 V, Veg = -12 V (2N5653) 
uA | Veg =-8 V (2N5654) 
mA |Vps = 20 V, Vgs = 0 (Note 1) 


Ta = +100°C 


VGg =0, Ip = 10 mA (2N5653), Ip = 5 mA (2N5654) 


ip =1mA, Vgs = 0 


VcGs = 0, ip =0 f =1 kHz 


f=1 MHz 


Ves =-12 V, Vps = 0 


Vpp = 10 V, Ip(on) = 10 mA (2N5653) 
VGSion) = 9, Ip(on) = 5 MA (2N5654) 
VGS(off) =-12 V, RL = 925 Q (2N5653) 
Ry = 1.85K Q (2N5654) 


NC 
Vop 


TO 50 OHM SCOPE B 


© TO 50 OHM SCOPE A 


SCOPE 
TEKTRONIX 567A 
OR EQUIVALENT 


© 1977 Siticonix incorporated 


n-channel JFETs gs 
designed for . . . my 
@ VHF/UHF Amplifiers eins 


° e.L Cost 
= Mixers ow eer . 
e Automatic Insertion Package 
@ Oscillators © Specified for 100 MHz Operation 


*ABSOLUTE MAXIMUM RATINGS 


Drain-Gate Voltage... 0.0.2.0... cece eee 25 V TO-92 

Source-Gate Voltage... 0.0.0... cece eee eee eee 25V nespeaeee (ea 

Drain-Source Voltage ........ 0.0.00. cee ee ee eee 25 V 

Forward Gate Current.......... 0.0000 eee eee 10mA 

Total Device Dissipation lade ieee ne 


at (or Below) Ta = 25°C 
(Derate 2.82 mW/°C to 135°C)... 0.0... eee. 310 mW 
Operating Junction Temperature Range..... —65 to +135°C : 


Storage Temperature Range .............. 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic gNeeee | __2Ns669 | ZN [aa Unit Test Conditions 


ae 
ete 
Ta =+100° C 


cs 
P20 [oa 
=| [al |y feet 
4 "| V@siott) _ Gate-Source Cutoff Voltage _| | VGsioff) _Gate-Source Cutoff Voltage _| Gate-Source Cutoff Voltage a ee) Vps = 15 V,Ip=10nA 
a [20 [ma 


Vps = 15 V, VGs = 0 (Note 1) 
Common-Source Forward 
Common-Source Output 
Common-Source Forward 
9 Re Common-Source Output Vv _ VV _ 
: (Yos) Conductance ps: 15. Ves= 0 f = 100 MHz 
Common-Source Input 
R 
. a (vis) Conductance SOe0eo 
M Common: Source Input 
Cc 
Common-Source Reverse 
13 Cc Common-Source Output 
oss Capacitance 
G= 
f = 100 MHz 
G Common-Source Power 
ie aa Gain 16 16 Vps = 15 V, Veg = 0 


*JEDEC registered data NH 
NOTE: 
1. Pulse test PW = 300 ws, duty cycle < 3%. 


= 


IGss Gate Reverse Current 


Gate-Source Breakdown 


: e BVGss Voltage 


i) 
| 
N 
ro) 
| 
No 
roo) 


f= 1 kHz 


f= 1 MHz 
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OZ9OSNZ 699SNZ 899SNZ 


2N5902 2N5903 2N5904 2N5905 
2N5906 2N5907 2N5908 2N5909 


matched dual Bi 
n-channel JFETs = Exegzase ores 
designed for eo @ @ BENEFITS 


® Matching Characteristics Specified 


° ° oge @ High Input Impedance 
m Differential Amplifiers Ig = 1 pA Max (2N5906—9) 


@ High Input 
Impedance Amplifiers 10-78 


See Section 5 


* ABSOLUTE MAXIMUM RATINGS (25°C) m4 De 
Gate-to-Gate Voltage. ties iis ow iueawle eared ae +80 V G; Gy 
Gate-Drain or Gate-Source Voltage ............... -40 V 
Gate CUNENT 2s bn 32 ne ae tees hese eed bea e 10mA Sirs: 
Device Dissipation (Each Side), Ta = 25°C 

(Derate SAW C) oink cte ena a aes tena de ce anes 367 mW 
Total Device Dissipation, Ta = 25°C 

(Derate-4 MiW/"C): ns % aw phen oad be twa SA 500 mw : 
Storage Temperature Range.............. -65 to +150°C Som Oview 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


[eee ee ba 


| Megs ensonaNenee a a 
fo eee 


Characteristic 


125°C 


IG Gate Operating Current 
eS ene | 
a 


‘Tsnsvonducance umho 
10 Common-Source Output Conductance ++ 
11 on Common-Source Input Capacitance So et 


Common- Source Reverse Transfer 
v 
13 Common-Source Forward : 
: Sts Transconductance umho | Vpg = 10 V, Ip = 30 HA 
f= 1 kHz 


14 : Gos Common-Source Output Conductance oa ace eo oc at 
15 Equivalent Short Circuit Input i 
Noise Voltage 
f = 100 Hz, 
16 Spot Noise Figure RG = 10M 
a 2N5903, 7 | 2N5904, 8 ee un jon | eat tee 
aracteristic Sen nit P est Conditions 
t Ga 7 OE Vos «10, 2nseczs 
llg1-lg2l Differential Gate Current Ip = 30 pA 
: rat teal tet tt ot es [ners 
'pss1 Saturation Drain Current Ratio 0.95 0.95 0.95 | = | vos: =10V, Vgg =0 
mi ipss2 {Note 1) 
< 
20 |T 9fs1 Transconductance Ratio 0.97 0.97 0.95 1 10.95 
C | 9f52 (Note 1) 
5 


OO ROR~] OL OT ALo Tn Ja 


f= 1 kHz 
Vps = 10V, VGgs =0 


f= 1MHz 


Vos = 10 V, Ves = 0 


f= 1kHz 


21 : MGgsi-VGs2! _ Differentiat Gate-Source Voltage 


oo 20 1 Ta= 25°C 
AlVGsi-VGs2! Gate-Source Voltage Differential Tg = 125°C 
aT. __. Drift (Note 2) a x Ta =-55°C 
23 Tg = 25°C 
24 Jos1-9952! Differential Output Conductance ff oz{ oz] fo | f= 1 kHz 
JEDEC registered data. NT 
NOTES: 


1. Assumes smaller value in numerator. 
2. Measured at end points, TA and Tg. 
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APPLICATIONS 


+3 TO +15V* 


+3 TO +15V* 


-5 TO -15V 


+3 TO +15V* +5 TO +15V* 


-5 TO -15V 


*Use lower voltages for minimum Ig 
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606SNZ 806SNZ LO6SNZ 906SNZ 
SO6SNZ PO6SNZ CO6SNZ ZO6SNZ 


2N5911 2N5912 


matched dual gS 
n-channel JFETs 9 =—_Scx'scas,orves'“7" 
designed for eee BENEFITS 


é . P @ High Gain through 100 MHz 
& Wideband Differential gf, > 5000 pzmho 


Ampilifi ers @ Matching Characteristics Specified 
TO-78 

*ABSOLUTE MAXIMUM RATINGS (25°C) See ore 
Gate-to-Gate Voltage ......... 02.0. cece eee eee +80 V 
Gate-Drain or Gate-Source Voltage .............. -25V a: 
Gate CURONE < 62c25 BN deat eee et Be ea ee 50 mA 
Device Dissipation (Each Side), (Derate 3 mW/°C).. 367 mW 
Total Device Dissipation, (Derate 4 mW/°C)....... 500 mW 
Storage Temperature Range.............. -65 to +150°C 
Lead Temperature 

(1/16” from case for 10 seconds) ............... 300°C 


BOTTOM VIEW 


*ELECTRICAL CHARACTERISTICS (25° unless otherwise noted) 


Characteristic | min | max | unit | Test Conditions 


| ion eay: eae Ee) Be eee eee 
ate Reverse Current =. ; = 
By ere PT -250 [na |S Ss Ta = 150°C 
3] S | BVGss Gate-Source Breakdown Voltage | 25 IgG =-1 uA, Vps=0 
4 i VGS(off) Gate-Source Cutoff Voltage V Vps=10V,Ip=i1nA 
5/7 | Ves Gate-Source Voltage 
{ VpG =10V, Ip =5mA 
6IClIg Gate Operating Current eS “ 
Ta = 125°C 
Saturation Drain Current 
8 Ofs Common-Source Forward Transconductance 5000 10,000 f= 1kHz 
9 Ofs Common-Source Forward Transconductance | 5000 | 10,000 mane f = 100 MHz 
10} D | dos Common-Source Output Conductance rf 100 f=1kHz 


11 ‘ os Common-Source Output Conductance PT 150 f = 100 MHz 
12] a | Ciss Common-Source Input Capacitance ep VpG = 10 V, Ip =5mA f= 1MHz 


13 Ht Crss Common-Source Reverse Transfer Capacitance 


14 Equivalent Short Circuit Input Noise Voltage ase = 10 kHz 
f= 10 kHz 

15 N Fi 
ee Pe Rg = 100K 


Characteristic “Ce aery Test Conditions 
16 lig1-iga! Differential Gate Current | | 20 ff 20 | on VpG=10V,ip=5mA Ta = 125°C 


IDSs Saturation Drain Current Ratio 
ve Ipss2 (Notes 1 and 2) Vps = 10 V, Vgs = 0 


M 
18 . VGs1-VGs2! Differential Gate-Source Voltage Re AO a oy AB 
c = 25° 
1 atvgss-vesal lest Ta 129 
1 | 4'VGs1-VGs2! Gate-Source Voltage Differential uv/°C Te = 125 
»f N AT Drift (Note 3) 20 VpG =10V,Ip=5mA Ta= -55°C 
G |Tg = 28°C 


g 
‘Ofs2 


f = 1kHz 
*JEDEC registered data. NZF 
NOTES: 


1. Pulsewidth < 300 ys, duty cycle < 3%. 
2. Assumes smaller value in numerator. 
3. Measured at end points, Ta and Tg. 
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enhancement-type ££ 
p-channel MOSFETs 


designed for... Performance Curves MRA 
@ Ultra-High Input Impedance BENEFITS 


Amplifiers e@ Rugged MOS Gate Minimizes Handling 
Problems 
Electrometers +150 V Transient Capability 


Smoke Detectors © Low Gate-Leakage 
Typically 0.02 pA 
pH Meters ® High Off-Isolation as a Switch 


= Digital Switching Interfaces Das ern 


@ Analog Switching 
* ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source or Gate-Source Voltage 3N163...... -40V 10-72 
Drain-Source or Gate-Source Voltage 3N164...... -30 V eee 
Transient Gate-Source Voltage (Note 1)......... +150 V 
Ordin CunmeIC-i.2.4te as? Hen eh eke Manda Cok -50 mA 
Storage Temperature ................. ~65 to +200°C 
Operating Junction Temperature......... -55 to +150°C ai 
Total Device Dissipation > _|—os 
(Derate 3.0 mW/°C to 150°C) .............. 375 mW "| 
Lead Temperature 1/16’’ From Case For 10 Seconds . .265°C s G D 
*ELECTRICAL CHARACTERISTICS (25°C and Vgs = 0 unless otherwise noted) 


Characteristic Test Conditions 
Sr as 
1 a Cee ee ee 
2 lgss Gate-Body Leakage Current = nae = as Ung zee 
3 a Eee eee: 
4 re ee eee Ta = 125°C 
é ;[aesns Soren eso Vas ee KAS TN a 5 =A10HA,Vgp=V—p=0 
7|* [Wes Gate Source Voltage _—=S=S«dSti | | 25 | | 7 CEaPELET 
a| 1 [Wasim Gate-Source Threshold Voage | 2] 5 | 2] 5 | Vos = Vgs.lp = 10uA 
alc [pss Drain cutoff Current ———SiYSSCSC~*tSC 0 | SSC Vps=-15V. Vag 0 
12 ee AT 


Common-Source Forward 
13 : Sfs Transconductance 2,000 4,000 ee ee) umho Vps =-15V, f=1kHz 


Ip =-10mA 


Common-Source Output 


15 Common-Source Input Capacitance aa Ee eee 


Common-Source Reverse Transfer 


17 Common-Source Output Capacitance eee ee el 


Vps = -15 V, Ip =-10 mA |f = 1 MHz 


18 i Turn-ON Delay Time Sm eT Yop = 18 
19 lt, RiseTime ID(on) =-10 mA 


*JEDEC registered data 
NOTE: Ry 


. . Vv 
1. Transient gate-source voltage JEDEC registered as +125 V. Re OUT INPUT PULSE casplaniseGke 
VIN RISE TIME < 2 ns ty < O.2ns 
5082 PULSE WIDTH > 200 ns Cin S 2 pF 


Rin > 10M2 
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VOLNE COLNE 


3N187 


depletion-type n-channel £5 


dual gate MOSFET 


designed for... wel ns daa 


= VHF Amplifiers : BENEFITS 
ege e High Gain 
a iF Amplifiers gt, Typically 12 mmhos 
r ° ® No Neutralization Required 
Mixers Low Cys5 < 0.03 pF 
*ABSOLUTE MAXIMUM RATINGS (25°C) _@ Automatic Gain Control with Second 
Gate 


Drain-to-Gate Voltage...............02 00 eee 20 V 


Gate Current, Forward & Reverse ................ 1mA eee : 
Drain-to-Source Voltage. ......... 0. ce eee 20 V 
Drain Current, Continuous .............0000 eee 50 mA e 
Device Dissipation at TCASE = 25°C ............. 1.2W es 
Device Dissipation at TA = 25°C. ..... 2... ee eee ee 330 mW 
Free Air Temperature above 25°C derate linearly 2.2 mW/°C 
Storage Temperature Range.............. -65 to +200°C 
300°C : $1 ee 
G2 D 


Lead Temperature 1/16” From Case for 10 Seconds... 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic [min | Typ] Max| Unit | Test Conditions 


Gate One to Source 
IGiss Leakage Current BEER VGis = *6V. Ves = Vps = 8 


—_ 


Gate Two to Source 
| = = = 
G2SS Leakage Current | | fo] VGas = +6 V. Vais = Vos = 9 
Gate One to Source 
: 'G1ss Leakage Current BEEP Vais = +6 V. Veas = Vos = 9 : 
= Ta = 100°C 
als] ate Two to Source Vv =+6V.V evan =O 
T G2ss Leakage Current G2S~ -9 Y. YGIS DS 
A Gate One to Source 
, : BVGiss Breakdown Voltage “85 tes IG1 = +100 HA, VGas = Vps = 9 
6 


Cc Gate Two to Source 
+ = = = 
nrG2Ss Breakdown Voltage a8 a IG2 = +100HA, VGis= Vps= 0 
Gate One to Source 
e. VG1S(off) Cutoff Voltage ERnE Vos = 15V, Ve2s =4V, Ip = 50uA 


Gate Two to Source ; 
8 | et Voltane }-s| | 4] Vps = 18 V. Vg1s = 9, Ip = SOuA 
9 Zero Gate One Voltage Drain | Ing Zero Gate One Voltage Drain Current | Hips Zero Gate One Voltage Drain Current || 15] 30] ma | Vos = 15 V, Vgas=4V.VGig =9 


Common Source Forward 
Transconductance (Note 1) ce Vos = oy Vers 9 MAbs at ay laa 


p| 
Y 
TTP NT Cig. Common Source Input Capacitance 
A 
M 


: Common Source Reverse 
12 , Crs Travictehs Capacitants oe pF Vos = 18 V. Vegas =4V, ip =10mA [f= 1MHz 
Cc 

13 Coss Common Source Output Capacitance rae cd 
14 Gps Common Source Power Gain (Note 2) | 16] | 22] 
15) | NE Noise Figure (Note 2) BBE 

Vv =15V,V =4V,Iin=10mA 
16 Gps Common Source Power Gain (Notes 3 and 4) Pedlel BD G2s ° 
17 NF Noise Figure (Notes 3 and 4) ei 


* JEDEC registered data 

NOTES: 

1. Pulse test pulsewidth = 300 us, duty cycle < 3%. 
2. See Figure 1. 

3. See Figure 2. 

4. Non-JEDEC registered data. 


f = 200 MHz 


f = 450 MHz 


MCB 
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EXTERNAL SHIELD 3N187 | 


| 
| OUTPUT 
| ©) 

|. HE 


2 1.5 pF 
100 TUBULAR TUBULAR 


pF = CERAMIC Ea 


INPUT, 


100 pF = — 
2 DISC CERAMIC T 
| 
| 


DISC 


E 
CERAMIC aoe 


{OHMITE TYPE 
2235 OR EQUIV.) 


120K 82 


+15 V 


200 MHz Power Gain and Noise Figure Test Circuit 
Figure 1 


& 


— 1.8 - 8.7 pF variable air capacitor: E.F. Johnson Type 160-104, Ly — 4 turns silver-plated 0.02-in. thick, 0.075-0.085-in. wide, copper 
or equivalent. ribbon. Internal diameter of winding = 0.25 in., winding length 
— 1.5 — 5 pF variable air capacitor: E.F. Johnson Type 160-102, approx. 0.08 in. 


or equivalent. Lz — 4 1/2 turns silver-plated 0.02-in. thick, 0.085-0.095-in. wide, 


— 1-10 pF piston-type variable air capacitor: JFD Type VAM-010: 5/16in. 1D. Coil = .90 in. long. 


Johanson Type 4335, or equivalent. = | — Ferrite bead (4); Pyroferric Co. “Carbonyl J’ 0.09 in. OD: 


— 0.8 — 4.5 pF piston type variable air capacitor: Erie 560-013 or 0.03 in. 1D; 0.063 in. thickness. 
equivalent. 


TexTERNAL SHIELD T 3N187 


INPUT 470 pF 
OUTPUT 


VeG/s 


450 MHz Power Gain and Noise Figure Test Circuit 
Figure 2 


Cy -— 2 — 20 pF piston-type variable air capacitor: E.F. 
Johnson Type MVM 020. 


Co -— 1 — 10 pF piston-type variable air capacitor; E.F. 
Johnson Type VAM-010: Johanson Type 4335. 


C3 -— 1 — 10 pF piston-type variable air capacitor; E.F. 
Johnson Type VAM-010; Johanson Type 4335. 


Ly — 1/2 turns No. 18 AWG. 
L2 — 1” No. 16 AWG tapped 1/4” from cold end. 
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Z8LNC 


3N201 3N202 3N203 


| Device Dissipation at TA = 25°C ............. 


depletion-type n-channel £3 
dual gate MOSFETs ; 


designed for... See Section 4 


m= VHF Amplifiers BENEFITS 


e @ High Gain 
@ Mixers gf5 Typically 12 mmhos 


| ifi @ No Neutralization Required 
IF Amplifiers pie tania: 


*ABSOLUTE MAXIMUM RATINGS (25°C) @ Automatic Gain Control with Second 
Drain-to-Gate Voltage... 1.0... eee eee 30 V Gate 


Gate Current, Forward and Reverse ........... +10mA 
Drain-to-Source Voltage ........ 0.0.0. e eae 25 V 10-72 

: Z See Section 5 
Drain Current, Continuous ...............008. 50 mA 


Device Dissipation at TCASE = 25°C ............ 1.2 W 

Free Air Temperature above 25°C ee 
Derate Linearly...............0 ce eee ee 2.2 mW/°C 

Storage Temperature Range ............ —65 to +200°C 

Lead Temperature 
(1/16"’ from case for 10 seconds) ............. 300°C 


*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


w 
ron) 
ro) 
3 
= 


ae ee 
N a or 
xy oO 


Characteristic Test Conditions 


1 1 Gate One to Source Leakage 
GISS Current 


Vaeis = #5 V. Ve2s = Vos = 0 


2 ' Gate Two to Source Leakage 
G2ss Current 


3 I Gate One to Source Reverse 
G1Ss Leakage Current 
4 i Gate Two to Source Reverse 
G2ss Leakage Current 
S G 
ate One to Source Breakdown 
al nae Voltage ae) scene 2a 4 
A 
T 


, Gate Two to Source Breakdown 
° : one Vottage pe { fof =| | 
c 
Drain to Source Breakdown 
f euee Voltage Fs} | df 


VG2s = 5 V. VGis = Vos = 0 

Vais= SV, 

vans” ips 2 Ta = 180°C 
V62s5=-5V. A‘ 
Vois = Vos = 0 

1G1 = £10 mA, Veas = Vos =0 

IG2 = 110 mA, Vais = Vos = 9 

Ip = 10HA, VG1g = VG2g = 5 V 


Vps = 15 V, Vgag = 4 V. Ip = 20uA 


Gate One to Source Cutoff 

Gate Two to Source Cutoff 
10 Zero Gate One Voitage 

Drain Current (Note 1) 


Vos = 15 V, Vgig = 9, Ip = 20KA 


3 


mmho 


f=1kHz 


D 
12 Y CG Common-Source Input 
N | “Is Capacitance {Note 2) 
A 
Common-Source Reverse 
M = 
8 \ she Transfer Capacitance oon ese iis ne 
c 
14 Coss 


2 
nm 


Common-Source Spot 

Noise Figure 

Smalt-Signal Common-Source 
tnsertian Power Gain 


Bandwidth 


Gain-Controi Gate-Supply 
VGG(Gc) Voltage 


Vop = 18 V, Vgg=7V. 
f = 200 MHz See Figure 7 


ia) 
D 
a 


a 
= 


Common-Source Output 25 
Capacitance (Note 2) : 


Vop = 18 V, Gp, = -30 dB, 
(Note 3), f = 200 MHz, See Figure 1 
G Small-Signal Conversion 95 
Ps(conv) Power Gain Vop = 18 V, fig = 245 MHz 
(Note 4), fre = 200 MHz, See Figure 2 
Wo Bandwidth ee ee Ts ee ee ee ee ee 


Common-Source Spot 
Noise Figure 
Vv =18V,V. = f= 
Small-Signal Common-Source Do’ »VGG = 6 V, f = 45 Mrz, 
See Figure 3 
ep Insertion Power Gain 
jaw Bandwidth 


v pe ee Control Gate-Supply Vop = 18 V, 4Gp, = -30 dB, 
GG(GC) Voltage (Note 5), f = 45 MHz, See Figure 3 


wa 


<o2mcoman ToO-T 
2 
nn 


oO 
a 


* JEDEC registered data. 2. Non-JEDEC registered data. _ 

3. AGps is defined as the changé in Gpg from the value at VGg = 7 V. MCB 
NOTES: 4. Amplitude at input from local oscillator is 3V rms. 
1. Pulse test pulsewidth = 300 us, duty cycle ». 3%. 5. Gog is defined as the change in Gpg from the value at VGg = 6 V. 
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HIGH FREQUENCY TEST CIRCUITS 


db 0.001 uF 


L2 


OUTPUT 
75 
ooo1nF | & 


INPUT 752 


8.2pF 2702 


C1 — Erie variable ceramic, 4—30 pF, set for = 22 pF 
C2 — Erie variable ceramic, 4—30 pF, set for = 10 pF 
L1 —4T, =14 copper, 1/4’ ID, 1/6” pitch 

L2 — 3T, =14 copper, 1/4” 1D, 1/8” pitch 

RFC ~ Delevan No. 153712 1uH 


200 MHz Power Gain, Gain-Control Voltage and Noise Figure Test Circuit for 3N201 
Figure 1 


245 MHz 
LOCAL OSCILLATOR 
INPUT 5022 


45 MHz 


IF OUTPUT 752 
200 MHz 


RF INPUT 7522 


F 
0.001 _1.0.001 zap 


PTT] 


C1 — Erie variable ceramic, 1.5—7 pF, set for = 4.7 pF 
L1— 4T, #14 copper, 1/4” ID, 1/16” pitch 


200 MHz-to-45 MHz Circuit for Conversion Power Gain for 3N202 
Figure 2 


5.6 pF 
INPUT 50°92 
0.001 pF 
6.2 k2 12082 T 


L1— 14 T, 230 copper, close wound on 7/32” OD form with Arnold Engineering type ‘J’ tuning core 
L2 — 10 T, 30 copper, close-wound on 7/32" OD form with Arnold Engineering type ‘’J"’ tuning core 


OUTPUT 5082 


45 MHz Power Gain, Gain-Control Voltage, and Noise Figure Test Circuit for 3N203 
Figure 3 


3-59 


COCNE ZOCNE LOZNE 


BF244A ‘BF2448 ° 'BF244¢ 


<= 


n-channel JFETs bs 


Performance Curves NH 


4 designed for eco | See Section 4 


. VHF/UHF Amplifiers BENEFITS 

® Wide Band 
|= Oscillators High y¢e/Cice Ratio 
ln Mixers @ Low Feedback Capacitance 


Crss = 0.85 pF Typical 
@ Selected IDss and Vgsg Ranges 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Gaté Voltage 6 c0 nc ddws wie bw se ade aen an 30 V 

Drain-Source Voltage ........... 00. ee eee eee 30 V TO-92 

Reverse Gate-Source Voltage.............. 0000 eee 30 V per Seton's a 

Forward Gate Current... .......... 00 cc eee ee eee 10 mA 

Continuous Device Dissipation Soe Perie e rican 
at (or Below) 25°C Free Air Temperature 
(NDECST) Duce ets foe bp, een wk ok ah es 200 mW D 

Storage Temperature Range ............ —55°C to +150°C 

Lead Temperature a 
(1/16” from case for 10 seconds) ............... 260°C s D Ga Ss 


ELECTRICAL CHARACTERISTICS (25°C) 


Characteristic | Typ | Max | 
BVGss__Gate-Source Breakdown Voltage fe oct 
25 
25 


Test Conditions 


Ig =-1uHA, Vps = 0 


[Unit _| 
aes 
| na | VG6s =-20 V,Vps = 9 
| mA 
| mA 
| ma 


Nn 


Figss ont Revenecurent ——SSS«dYSCdT Sid 
Poss —Swreton incre Yas 
Selected into Following SrtA _} 20788) 
Groups (Note 2) oe 

fara 2 | 28 

jBr2aaa [04] | 22 |v 
Ipss groups Ds> 19:¥. 1p = 200u 

ferauc [2a we Er 18 


Small-Signal Common-Source Forward 
u i Transconductance Cee Epes Gaye Sane 


Vps = 15 V, Vgs =0 


°o 


Vos = 15 V, Vgs = 0 


O-AbpAY 


D 
Common-Source Reverse 

Y pF =e 
V2 N Crss Transfer Capacitance Vps = 20V, Ves=-1V 
13 JA Pe | ko f = 100 MHz 
i mi — Input Resistance — St Vos = 20 V, Ves =-1V f= 200 MH 

1 | Sis = 200 MHz 
15 IC | Cicg Common-Source Input Capacitance ap Vps = 20 V, Veg =-1 V 


16 Coss Common-Source Output Capacitance PE ae Vos = 20 V, Veg =-1 V 


NOTE: NH 
1. Derate linearly to 125°C free-air temperature at the rate of 2.5 mW/°C. : 
2. Pulse test PW < 300 us, duty cycle < 3%. 
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n-channel JFETs 


designed for... 


= VHF Amplifier 
= Oscillators 
=@ Mixers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Gate Voltage 
Drain-Source Voltage 
Reverse Gate-Source Voltage 
Forward Gate Current 
Continuous Device Dissipation 
at (or Below) 25°C Free Air Temperature 


Characteristic 


BVGss Gate-Source Breakdown Voltage 
2 'Gss Gate Reverse Current ~ 


BF246 
BF247 
BF246A 
BD247A 


Nore) fe ef pe] 
BF247B 

BF246C 

He 

BF246 

a i 
ferzera | tS | | 40 

Gate-Source Voltage | BF247A 

BF246B 

eee t= | fe 

BF246C 

pre | {|e | 


Saturation 


psf 


Performance Curves NC 
See Section 4 


BENEFITS 
@ Wide Band 


@ Low IMD 


TO-92 TO-92 Variant 
See Section 5 See Section 5 


Dd 


BF246 
(Staggered Lead) 


® INSULATED CASE 
@ INSENSITIVE TO LIGHT 


Test Conditions 


Ig =-1uA, Vps = 0 


Voes =—15 V, Vps = 0 Ta = 100°C 


Vos = 10 V, Veg = 0 


Vps = 15 V, 1p = 200uA 


Small-Signa! Common-Source 
h = ,f=1kH 


C, Common-Source Short-Circuit 
ISS Input Capacitance 


Vos = 10 V, Ves =-1 V, f = 1 MHz 


Common-Source Short-Circuit 
; F = V, =-4V,f=1MH 


1. Derate linearly to 125°C free air temperature at the rate of 2.5 mW/°C. 


2. These parameters must be measured using pulse techniques tp < 300 us, duty cycle < 
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2%. 


NC 
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d9veiad vorecia 977i 


IZLVCAG ALVTAG VLVTAG LVTAD 


29774 


BF256LA BF256LB BF256LC 


n-channel JFETs 


designed for... 
m= UHF Amplifiers 


m@ Mixers 


= Oscillators 


ABSOLUTE MAXIMUM RATINGS 


Drain-Gate Voltage... 0.0... 0... ccc ee ees 30 V 
Drain-Source Voltage =:2.:.6.44 Ca lea ia aWie dak bok ds 30 V 
Reverse Gate-Source Voltage..............000 eves 30 V 
Forward Gate Current. ........0. 000. cee ees 50 mA 
Total Device Dissipation @ 25°C. ............... 350 mW 

Derate above 25°C ... 0... ee ee eee 3.5 mW/°C 
Storage Temperature Range .............. —65 to +150°C 
Lead Temperature 

(1/16” from case for 10 seconds) ............... 260°C 


| Ds} 


Performance Curves NH 
See Section 4 


BENEFITS 
@ High Gain 
Gpg = 14 dB Typical at 800 MHz 


@ Selected Ipss Ranges 


TO-92 
See Section 5 


@ INSULATED CASE 
@ INSENSITIVE TO LIGHT 


o 


n 
o 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


3 
2] s 
a 
41 +/!pss Drain Current at Zero Gate Voltage (Note 1) 
° : Selected into 
6 Ipss Following Groups 


Common-Source Forward Transconductance 
Sfs (Note 1) 


Common-Source Output 
Conductance 


fo) 
Ciss Common-Source Input Capacitance 


Common-Source Reverse Transfer 
Capacitance 


10 


Crss 


fly¢s) Cutoff Frequency (Note 2) 


Common-Gate Neutralized Insertion 


is Power Gain 


| wioln oO 


nw] 3 © | 
O-Z2>2<0o 
© 


nm Oo 
© 


14 Noise Figure 


NOTES: 
1. Pulse test PW < 300 us, duty cycle < 2%. 


Test Conditions 
Ig =-1 HA, Vps = 0 
nA VoGs = -20 V, Vps = 0 
Vv Vps = 15V,Ip=10nA 


Vps = 15 V, Vgg =0|f = 1 kHz 


= 1 MHz 


s 
<= 
N 


Vps = 10 V, Rg = 47 9, f = 800 MHz 
Vps = 15 V, Rg = 47 Q, f = 800 MHz 


NH 


2. Frequency at which the real part of the forward transconductance falls 3 dB relative to the value at 1 kHz. 
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depletion-type n-channel £% 
dual gate MOSFET 


designed for... ‘mip aa 


= Tuners—FM and TV BENEFITS 
@ High Gain 


Amplifier Usage to 600 MHz @ No Neutralization Required 
: e Ee Low Crcg Typically 0.025 pF 
@ UHF Mixer Circuits @ Automatic Gain Control with 


Up to 900 MHz Second Gate 
@ Rugged 
ABSOLUTE MAXIMUM RATINGS (25°C) Zener Diode Input Protection 
Drain-to-Source Voltage ...... 0.0... cece eee eee 20 V 
Drain-to-Gate Voltage... 2.2... 0.00.0... eee eee 20 V 
Gate-to-Source Voltage... 2... ee eee +6 V 
Gate-to-Gate Voltage... ....... 0.0.0.2 e eee ete HIZV 
Continuous Drain Current..............00 00 eee 50 mA 
Gate Current 2) ca.ccet otacehedadss jobaskaaeas +10 mA OD-84 


Total Continuous Device Dissipation See Section 5 


at (or Below) Ta = 25°C é 
(Derate 1.5 mW/°C to 125°C)... ee eee, 150 mW Ge 

Operating Temperature Range............. —55 to +125°C " 

Storage Temperature Range .............. —55 to +150°C 


lead Temperature 
(1/16” from case for 10 seconds) ............... 


ELECTRICAL CHARACTERISTICS etal unless otherwise ae 


Characteristic Test Conditions 


Gate One to Source Leakage Eg a 2 
Gate Two to Source Leakage = 2 = 
Drain to Source Breakdown = = 2 


) 
T Gate One to Source Break- xs = 
=t A =V = 
4} | BVGiss down Voltas 'g1 = £10 mA, VG2s = Vos = 0 
T Gate Two to Source Break- 
5/7 1 |8VGass down Voltage Vv 1g2 = +10 mA, VGis = Vps = 0 
Cc 


Gate One to Source Cutoff 
|) [ststom Voltage a a Vos 18), Wees 2 wa sO ee 
Gate Two to Source Cutoff 
ohh eee! Voltage rs ae ae Vos = 15 V, Veis = 0, Ip = 20uA 
Zero Gate One Voltage o = = 
: Drain Current (Note 1) pos fs ffm Vos is e VG2s _ : = Vos ‘ 
9 Ofs Common Source Forward Vos = 18 V, Vg2ag =4V, f=1kHz 
(Note 1) Transconductance VGis =90 
Common Source Input 
Common Source Reverse 
u 
12 Cc Common Source Output 
‘OSS Capacitance 
G Common-Source Power 
ps 
i (Note 2) Gain el 
NF 
ise Fi 


NOTES: 
1. Pulse test pulsewidth = 300 us, duty cycle < 3%. MCB 
2. See Figure 1. 


Vos = 15 V, Vegas =4 VN. 
Ip =10mA 


f = 200 MHz, 
BW = 12 MHz 


Vpop = 18 V. Vg2s5 = 4V, 
Rg = 682 
f = 200 MHz 
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00639 


BF900 


Tunas — porn - a 


[EXTERNAL SHIELD 


Cy 


100 TUBULAR 
pF == CERAMIC 
INPUT, te 
100 pF = — 
DISC DISC CERAMIC J 
CERAMI = 
amis RFC | 
(OHMITE TYPE 
= 2235 OR EQUIV.) | 
T 1000 | 
G2 ie aie ge eae ha exe 
Vop. 
+15V 
200 MHz Power Gain and Noise Figure Test Circuit for BF900 


Figure 1 


Cy — 1.8— 8.7 pF variable air capacitor: E.F. Johnson Type 160-104, 
or equivalent. 

Cg — 1.5 — 5 pF variable air capacitor: E.F. Johnson Type 160-102, 
or equivalent. 

Cz — 1—10pF piston-type variable air capacitor: JFD Type VAM-010; 
Johanson Type 4335, or equivalent. 

Ca — 0.8 — 4.5 pF piston type variable air capacitor: Erie 560-013 or 
equivalent. 


Ly — 4 turns silver-plated 0.02-in. thick, 0.075-0.085-in. wide, copper 
ribbon. Internal diameter of winding = 0.25 in., winding length 
approx. 0.8 in. 


La — 4 1/2 turns silver-plated 0.02-in. thick, 0.085-0.095-in. wide, 
5/16-in. ID. Coil = .90 in. long. 


=  — Ferrite bead (4); Pyroferric Co. ‘Carbonyl J’ 0.09 in. OD: 
0.03 in. 1D; 0.063 in. thickness. 
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current regulator 


designed for... 


= Current Regulation 

= Current Limiting 

m@ Biasing 

m Low Voltage References 


ABSOLUTE MAXIMUM RATINGS (25°C) 


diodes 


Performance Curves 
NKL NKM NKO See Section 4 


BENEFITS 


@ Simple Two Lead Current Source 
® Current Insensitive to Temperature 
Changes 
Temperature Coefficient Better 
Than 1500 ppm/°C On All Devices 
© TO-18 Package for Improved Current 
Control 
e@ Simplifies Floating Current Sources 
No Power Supplies Required 


OLvUDd YyYBnouys TZOUD 


TO-18 
See Section 5 


Peak Operating Voltage ....................5. 100 V 

Forward Current 04% ws ciwewa haw een adams Be . 20mA 

Reverse Current visa giao os eae eens Pes 50 mA asics 

Thermal Resistance jC ...... 0.00... e eee eee 100° C/W 

Power Dissipation at TC = 25°C .............. .. 1.25 W 

Operating Junction Temperature ..... ... 55 to +150°C 

Storage Temperature .......... .... -55 to +200°C pera "eras 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Seibel hs 2 WIP Ne eee ss ee Nn I POM a a 
Parameter Regulator Current | Oynamic impedance | Knee Impedance Limiting Voltage Peak Operating Voltage Temperature Coefficient 


= Ve=25V VF=25V tf = 0.8 1e4 (Min) 
ii ee 


ptm) 
[Nom | Min | Max | Min_| | Min _| 


d 
Units - 
CRO22 
CRO24 
CRO27 
CRO3O0 
CRO33 


CRO39 
CRO043 
CRO47 
CROS6 
CRO62 


CRO68 
CRO75 
CRO082 
CcRO91 
CR100 


CR110 
CR120 
CR130 
CR140 
CR150 


CR160 
CR180 
CR200 
CR220 
CR240 


CR270 
CR300 
CR330 
CR360 
CR390 


CR430 
CR470 


0.198/0.242 


0.297 |0.363 


0.351 10.429 
0.387 |0.473 


NOTES: 

1. Pulse test — steady state currents may vary. 

2. Pulse test — steady state impedances may vary. 
3. Min Ve required to insure I— > 0.8 le 4(min}- 
4. Max V_e where Ie < 1.1 164 (max) is guaranteed. 


| Tye_| Max | typ __| 


'e = 1.1 le 4(Max) VF=25V 


Ve=25V Vp=25V 
(Note 4) 55°C <Ta< 25°C | 0°C< Ta < 50°C | 25°C < Ta < 125°C 
de REEES oe sae é dis aie 7 


Zomon 


NKL, NKM, NKO 
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2 Current-Limiter Diode V-I Characteristic SYMBOLS AND DEFINITIONS 
e | A Anode (Drain) 
S t C Cathode (Source and Gate Shorted) 
ey : 
ae cela IF Forward Current (Anode Positive) 

+ ee | fey Current at a specified Test Voltage, Ve 
3 “RA gov 2v iov YF POV Peak Operating Voltage 
be Qy Current Temperature Coefficient 
& i. 0jc¢ Thermal Resistance Junction to Case 
“ Oj Thermal Resistance Junction to Ambient 

EQUIVALENT CIRCUIT 
NN ZK Knee AC Impedance at specified VF. ZK should 
So ‘ + be as high as possible and is specified as a mini- 
[a4 mum. 
U 2d Dynamic Impedance at specified VF. Zq is speci- 

fied as a minimum. 
Rs 
APPLICATIONS 


The current-limiter diode is the electrical dual of the Zener diode. 


Constant-Current Collector or Drain 
Timing Circuits -Hi-Z Load Resistors 


; 
tf 


+ 


Emitter or Source Biasing 


Constant-Current Supply 
or Current-Limiting Element 


1. 
— 


Logic Circuit Pull-Up 
Current Source 


ie 


psf 


dual pico ampere diodes 
designed for... BENEFITS 


@ Very High Off-lsolation 
1 pA Max (DPAD1) 


@ High Isolation Between Diodes 


= Clipping Circuits 


_ Diode Switching 20 Femto Amp Typical (DPAD1) 
: ? @ Matched Capacitances 
@ High Impedance Protection © Compact Packaging 
Circuits SI-71 or TO-71 10.78 
(Pins 2 and 6 Removed) (DPAD1 Only) 


See Section 5 See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Forward Gate Current, Each Side............0... 
Total Device Dissipation @ TA = 25°C 

Derate 4.0 mW/°C to 125°C... 0... eee. 400 mw bs ‘ if w 
Storage Temperature Range............. -§5 to +125°C “1 Ay mA 
Lead Temperature 
(1/16’’ from case for 10 seconds) ............... 


C4 
BOTTOM VIEW BOTTOM VIEW 
{ALTERNATE) 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


CHARACTERISTIC mn | rv | max. UNIT TEST CONDITION 


ans 
mee 
Reverse Current ea ae ee PA 1VpR=-20V 
bs les 20) 
| | 50 | 


Liles 
DPAD10, 20, 50, 100 


9 
10 Forward Voltage Drop acme Ip =1mA DPAD1, 2, 5, 10, 20, 50, 100 


Capacitance VR =-5V,f = 1MHz 
(ieee ee DPAD10, 20, 50, 100 
13 ft ICR1—Croi Differential Capacitance Pa Vri= VR2=7-5V,f = 1 MHz | DPADT, 2, 5, 10, 20, 50, 100 


APPLICATION 


Operational Amplifier Protection. Input Differential Voltage limited to 0.8 V 
(typ) by DPADS D, and Dz Common mode input voltage limited by DPADS Dy 
and Dg to +15 V. 


DPAD1 
DPAD2 
DPAD5 
DPAD10 
DPAD20 
DPAD50 
DPAD100 


“IMT OD) alo] dy 


oo 


Reverse Breakdown none a6 | 


+V0 OV 


OPAD10 


} CONTROL SIGNAL 


Typical sample and hold circuit with clipping. DPAD diodes reduce offset voltages 
fed capacitively from the FET switch gate. 
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OOLaGVdG OSdVdd O72dVdd 
OLGVdd SGVdd caqvdd Ldvdd 


E105 E106 E107 


n-channel JFETs 


designed for... 


= Analog Switches 
a Choppers 


= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -30 V 
Gate CUulrent) 475i we hr Me aa ewe eee 50 mA 
Total Device Dissipation 

(25°C Free-Air Temperature)................ 350 mW 
Power Derating (to+125°C)............0 cee 3.5 mW/°C. 
Storage Temperature Range.............. -55 to+125 C 
Operating Temperature Range............ -55 to+125 C 
Lead Temperature (1/16 from case 

fOr TO SECONAS) 2% cduc wc blue dies oe Sa ies 300°C 


5 


Performance Curves NVA 
See Section 4 


BENEFITS 


@ Very Low Insertion Loss 
RpS(on) < 3 & (E105) 
@ No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 


TO-106 
See Section 5 


s 
BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C. unless otherwise noted) 


Characteristic 


7 VGS(off) Gate-Source Cutoff Voltage |-4.5] | 


Cdg(off) Orain Gate OFF Capacitance 
Csg(off) | Source Gate OFF Capacitance = 
D 


Cag(on) 


COPnNT DEO EA TW] dD 


Drain Gate plus Source Gate 
ON Capacitance 


<e) 


Csg(on) 


stent Turn On Delay Time 


Y 
N 
A 
M 
{ . . 
Cc Rise Time 


NOTES: 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 300 us; duty cycle < 3%. 


9 fnO 


| e105 | E106 | 
[Min [Typ[Max[Min Typ[Max| Min [Typ[Max| 
] [css Gaehowrwtoreemoen | | [al | [al _ 
3 of =| _[-sfos] fas] 
1 [avess _GaeSource Breakdown vorase [30] | [0] | [0] | |” 
+ [loss Sstwaton ran Curent woe a Sool | [af | [reo] — | ~ [na | Vos 16. es =0 
piel) Bram cutort Curent Wore | | [a] |] a] |] 2] na] vos=6¥v. ves=-10V 
“Trosiony Duainsouce on resistor | | | af [|e |_| ®[@ [vos<orvaves=0 

| 35, | |} 35) 36] | 

FPEPrEP ree 

pF 


£107 
Test Conditions 


|_| -3| na | Vos = 0, Ves = -15 v 


Vos =5V,Ip=1uA 
Vps=0,IG=-1MA 


| 15 | Switching Time Test Conditions 
E105 £106 €107 
VoD 15V 15V 1.5V 
} 15 | VGS(off) -12V -7V -5V 
Ri 502 502 502 
NVA 
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n-channel JFETs S 


designed for . . . ‘my lal 


= Analog Switches BENEFITS 
@ Low Insertion Loss 
= Choppers RpS(on) <8 & (E108) 
@ No Offset or Error Voltages Gener- 
- Commutators ated by Closed Switch 
m Low Noise Audio Amplifiers debe Abelha 
High Isolation Resistance from 
Driver 


@ Fast Switching 

td(on) + tr = 5 ns Typical 
@ Low Noise = 

€, = 6 nVA/Hz at 10 Hz, Typical 
(E110) 


TO-106 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 


Gate-Drain or Gate-Source Voltage ............... -25 V 
Gate: CUITENE <.3.s d5 Hine hare baa ne BRERA 50 mA 
Total Device Dissipation 
(25°C Free-Air Temperature) ............... 350 mw 
Power Derating (to+125°C) ................ 3.5 mW/°C : 
Storage Temperature Range ............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 0 A 
Lead Temperature ; 
(1/16" from case for 10 seconds).............. 300°C BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


a | eros. =| tog | ETI 

- Characteristic [Min] Typ [Max| in [Typ |[Max| Min] Typ | Max| Unit Test Conditions 
[fs _Guetewceowenmnen | [Tal [fal [ [s [ex [vor-o.ves=sy 
21§ [Wesion Gnesouce Cnottvorexe | 3] Jao] af _[-0[oq [| |vos=sv.io= ua 
i] [BvVass _ GateSource Breakdown vorase [25] | [25] | [2 [| | © [Vos=1lg=-1ua 
1] [iss Sstration Drain Curent nore a ao] | | aol | | 1 | [ma |vos= 8 v. Veg =a 
s]¢ [!oiom Drain caro curene nore | | | 3] | | a] | | [ra [vosesv, ves~10¥ 
6 
7 
8 


-dA>rp4n 


rDS(on) Drain-Source ON Resistance fe fede Bleed te. Up ae |e Ge Vps< 0.1V, Ves =0 
Feagiot) OrairGate OFF Capacitance 1 | [15] | [w=] | [se] |... 
eign SoureeGare OFF Constonee | | | 5] | [15] | [os], [Ys ° Yes" “0 


D 
Y is Drain-Gate Plus Source-Gate 
4 ON Capacitance 


; a oe caer 

os ST 
12 td(off) Turn Off Delay Time EH VGSloft) -12V TV -5V 
3] fe rate ee] a so iso s0.0 


NOTES: 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 300 us; duty cycle < 3%. 


f= 1 MHz 


© 
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OLLZ 60L3 8OL3 


Ell] E112 E113 


n-channel JFETs 


designed for... 


# Analog Switches 
= Choppers 
= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage .............. -35 V 
Gate CUmENt: os shh eee ewewee aw cee ee ee awa 50 mA 
Total Device Dissipation 

(25°C Free-Air Temperature).............0.. 350 mW 
Power Derating (to+125°C)................ 3.5 mW/°C 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range .’........... -55 to +125°C 
Lead Temperature 

(1/16"’ from case for 10 seconds).............. 300°C 


psf 


Performance Curves NC 
See Section 4 


BENEFITS 


@ Low Insertion Loss 
RpS(on) < 30 &2 (E111) 
® No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 
@ Fast Switching 
tp(on) + ty = 13 ns Typical 
@ Short Sample and Hold Aperture Time 
cad off <5 pF 
Cgs(off) < 5 PF 


TO-106 
See Section 5 


D 
G 
s 


s D 3 
BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristics 


[em] ena [ens] 
[min [Typ[Max|Min [Typ] Max [Min |Typ[Max| - 


Test Conditions 


i], [icss Gate Revene Govern mown | | |] [| [+ [ | -t]ra [vos-0,vos--5¥ 

2|§ [Waster GateSouce Cuottvorase | 3] [0] a] | -s[os] [3] | [vos=5v.lo=1ua 

[a evess “Greseuce nto vor [| [fos] Tl [| Y [vag 0.te= to 

a] [1oss Saturation Drain Current Wore} 201 | | 8[ | | 2] | [mA |vos= 16. Vgs=0 

5 SSOP ST ET CUTTER 

|" FsenBorsone onto TTP Tat [bel Vos=011V, V65=0 

7 Cdg(off) Drain-Gate OF F Capacitance Bananas 7 : 

See EI ee 

e Y reaion) Drain-Gate Plus Source-Gate fal] fet f= eka 

N Cason ON Capacitance 

10 oe a Switching Time Test Conditions 

i]t [ie Rae Time lees cou ee We 

Sec ee a 

i) [eatin OTE] fae coe soon azo 
NC 


NOTES: 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 300 us; duty cycle < 3%. 
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n-channel JFETs 


Bef 


Performance Curves NC 


designed for eee See Section 4 


= Analog Switches BENEFITS 
@ Low Insertion Loss 
= Choppers 'DS(on) < 30 2 (E111A) 


= Commutators 


@ High Off-lsolation 


ID(off) < 200 pA 
@ No Error or Offset Voltages Generated 
by Closed Switch 
Purely Resistive 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... —-40V 
Gate Currentesd. cnet Pantene eee ee eela aa 50 mA 2 
Drain: CUrrent % 22-2 onde owe eke ee ea ae ees 400 mA 
Total Device Dissipation 

(25°C Free Air Temperature) ................ 350 mW s 
Power Derating (to+125°C).............0.0.. 3.5 mW/°C é 
Storage Temperature Range .............. —55 to +125°C 
Operating Temperature Range............. —§5 to +125°C C) 
Lead Temperature 

(1/16’' from case for 10 seconds) ............... 300°C 


BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


aa ee feel 
Characteristic Unit 


TO-106 
See Section 5 


Test Conditions 


fess etme ioe — [fae of Pon ig seg BV 
a$[vasein enesauce cwottvore {of a] 7] if =] | (Voss. 10-108 

a]a|8Vss _ GuteSoure Beaktown Vatine | -a0 || 0] [40] ]_Y [Vog=0:1g 10 
Ser “8 V. vgs =-10 


7 Cagloff) | Orain Gate OFF Capacitance 
8|P [salar Source Gate OFF Capstone Sa ar et 
N 


9 Cdg(on) Drain Gate Pius Source Gate 
ON Capacitance 
Csq(on) 


NOTES: 
1. Approximately doubles for every 10°C increase in Tp. 
2. Pulse test duration = 300 us; duty cycle < 3%. 
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vossevess-ioy] 


NC 
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VELLA VELLA VILLI 


ENG 


n-channel JFET 
designed for... 
= Analog Switches 

= Choppers | 


= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ..........0.00- -25 V 
Gate: CUMCN Gk ong. gts ea eee eae ew eek alae ee 50 mA 
Total Device Dissipation ; 

(25°C Free-Air Temperature).............00. 35C mW 
Power Derating (to+125°C).. 0.0.0.0... 2 ce eee 3.5 mW/°C 
Storage Temperature Range.............- -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature 

(1/16” from case for 10 seconds)............-. 300°C 


Performance Curves NZF 
See Section 4 


- BENEFITS 


@ No Offset or Error Voltages Generated 
by Closed Switch 

Purely Resistive 
High Isolation Resistance from 
Driver 

@ Very Fast Switching 
tp(on) + ty = 6 ns Typical 

@ Short Sample and Hold Aperture Time 
Cod(off) <2 PF 
Cos(off) < 2 PF 


TO-106 
See Section 5 


o 


Q 


tw] 
oO 


n 


BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


: 

2 VGS(off) Gate-Source Cutoff Voltage - 

3 BVGss Gate-Source Breakdown Voltage 

| 
7 Cdg(off) Drain-Gate OFF Capacitance 

8 Csg (off) Source-Gate OF F Capacitance 


Cdg(on) 
+ 
Csg(on) 


td(on) Turn On Delay Time 
td(off) Turn Off Delay Time 
tf Fall Time 


Drain-Gate Plus Source-Gate 


ON Capacitance 


' 
NR 


olwoi=als © 
QA-Srp2<0 A—-a roan 


NOTES: 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 300 us: duty cycle < 3%. 


3-72 


Test Conditions 


nA Vos =0,VGgs=-15V 
Vpos=5V,Ip=1HA 
Vps=0,!IG =-1HA 

mA Vos = 15 V, VgGs = 0 

nA Vos =5V,VGes=-10V 
Vos <90.1 V, Vgs =0 


Es 

| mA 

| na | 

| 
f= 1 MHz 


Switching Time Test Conditions 
VbD = 10 V, VGS(off) = -12 V 
Ri =1 KQ, VGS(on) =0 


N2ZF 
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p-channel JFETs pf 


Performance Curves PS 


designed for eee See Section 4 


# Analog Switches | BENEFITS 


@ Low Insertion Loss 
m= Choppers Rps(on) < 85 2 (E174) 
@ No Offset or Error Voltages Generated 
by Closed Switch 
= Commutators Purely Resistive 
High Isolation Resistance from 
Driver 
@ Short Sample and Hold Aperture Time 
csaloff) = 5.5 pF Typical 
Cdgloff) = 5.5 pF Typical 
@ Fast Switching 


ABSOLUTE MAXIMUM RATINGS (25°C) td(on) + tr = 7 ns Typical 
Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V seguecticn 5 
Gate Current ‘96s eso: a heed pie ath are Seeshdia BS beac 50 mA 
Total Device Dissipation - 
(25°C Free-Air Temperature)................ 350 mW 
Power Derating (to+125°C)................. 3.5 mW/°C : 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C ie 
Lead Temperature 
(1/16” from case for 10 seconds)............... 300°C : 7 
BOTTOM VIEW § 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Test Conditions 


Characteristics 
[Min | Typ [Max [Min | Typ | Max [Min 
os mmm TT TTT TT [fe [res overs 
Gate-Source Cutoff 
: S “eciett Voltad? Selscecncee Vv Moo ee ees 
ples tes" l =| [fel | fat | fe vos 2.1610 
T 
| 
Cc 


feat 


Saturation Drain Current 
Drain Cutoff Current ; 
Drain-Source ON 


a C Drain-Gate OFF 
dgloff) Capacitance 


c Source-Gate OF F 
sg(off) — Capacitance 


Vps * 0. VGs~- 10 V 


Dic 
di 
ig(on) 


f- 1 MHz 
Vos - Ves - 9 
N 1} Csg(on) 


A 
felis —revorowwrrme PT] PT]. tet i= 
. ee ie Switching Time Test Conditions 
=m Cee cre "ts ein 
-10V -6V -6V -6V 


VDD 
ns 
Ry 56082 1.2 K82 5.6 KS 10 KQ 
rare CEOS ORs ee 


NOTES: PS 
1. Geometry 1s symmetrical. Units may be operated with source and drain leads interchanged. 

2. Approximately doubles for every 10°C increase in Ta. 

3. Puise test duration - 300 us: duty cycle < 3%. 


Drain-Gate Plus Source- 
Gate ON Capacitance 
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Z£L414 9ZL1L3 SZ£L3 VLL3 


E201 E202 E203 


n-channel JFETs 


designed for... 


= General Purpose Amplifiers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1)....... ~40 V 
Gate CUIFERE sons tees Ma bees ee eee ees 50 mA 
Total Device Dissipation 

(25°C Free-Air Temperature).............0.. 350 mW 
Power Derating (to+125°C)............00005 3.5 mW/°C 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature 

(1/16” from case for 10 seconds).............. 300°C 


>: 


Performance Curves NP 
See Section 4 


BENEFITS 


@ High Input Impedance 
iG = 35 pA Typical 
© Good for Low Power Supply Opera- 
tion 
VGS(off) < 1.5 V (E201) 


TO-106 
See Section 5 


Oo 
(7) 


BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


E202 
Characteristic 


| Gate Reverse Current 
GSS (Note 2) 


eee 
ee eee es 2 


ae me 


Test Conditions 


Vps =20V, Ip = 10nA 


Vos =0,1G =-1HA 


S Gate-Source Cutoff 
A Gate-Source Breakdown 
3 T BVGss Voltage 
| : : 
Saturation Drain Current 


Common-Source Forward 
umho 
Common-Source Output 


Common-Source Input 
8 mM Ciss Capacitance 


\ ee 
Common-Source Reverse 
91C | Crss Transfer Capacitance ee 2 
Equivalent Short-Circuit 5 
Input Noise volar 


NOTES: 


2. Approximately doubles for every 10°C increase in Ta. 
3. Pulse test duration - 2 ms. 


1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 


f= 1 kHz 


Vos = 20 V, Ves = 0 


pF f= 1 MHz 


NP 
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n-channel JFETs bff 


designed for... Seo Section 4 


m General Purpose Switching BENEFITS 
@ Very Low Leakage 


TO-106 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) . . . -25V 
Gate Current . ....... 2...) 60 MA G 
Total Device Dissipation 
(25°C Free-Air Temperature) . . . . . . . . 350 mW : 
Power Derating (to+125°C) . ..... . .3.5 mW/°C 
Storage Temperature Range ..... . -55to+125°C 
Operating Temperature Range. . . . . . -55 to+125°C ie 
Lead Temperature : : . 
(1/16" from case for 10 seconds) . .... . 300°C BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Canty 
Characteristic Unit Test Conditions 
| Max | 


Gate Reverse Current 
Gate-Source Cutoff 


Gate-Source Breakdown 


Saturation Drain Current 
5 Gate Current | ig Gate Current (Note 2) 2) | ig Gate Current (Note 2). || 35 | | pa | Vog = 20 V, Ip = 200 nA 


Common Source Forward 
1500 
6 Transconductance (Note 3) | [500 f 
Emho f=1kHz 
Common-Source Output 25 
Conductance - Sew é 
S — F 7 
Common-Source Input 2 = 
Ciss Capacitance 
9 Common-Source Reverse 
Crss Transfer Capacitance 
Equivalent Short-Circuit 
10 = = 


NOTES: 


— 


QO-AarPan 


~N 
aQ-srp2<o 


f = 1 MHz 


1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 
2. Approximately doubles for every 10°C increase in Tp. 


3. Pulse test duration = 2 ms. 
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vo0d3i 


E210 E211 E212 


n-channel JFETs S 


designed for... Seo Section aN 


= General Purpose Amplifiers BENEFITS 


® High Gain 
Grs = 7000 umho Minimum 
(E211, E212) 

@ High Input Impedance 
IGss = 100 pA Maximum 
Ciss = 5 pF Typical 


ABSOLUTE MAXIMUM RATINGS (25°C) Sisseriick 5 

Gate-Drain or Gate-Source Voltage .............. -25 V e 

Gate CUeNnD vic kon eh ete eee ee 10 mA 

Total Device Dissipation . 
(25°C Free-Air Temperature) ............... 350 mW s 

Power Derating (to+125°C).............2-. 3.5 mW/°C é 

Storage Temperature Range .............. ~55 to +125°C 

Operating Temperature Range ............ -55 to +125°C ei 

Lead Temperature he G 
(1/16” from case for 10 seconds) ee 300°C BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


iin Tye 
5 [iss Gee eemecunentwow | |_| 
* Wester) GaeSoure Gutvoroe | 7] | 3 
A Tavass__GeveSouce Breakdown Varo | |_| 
| [toss Seaton Drain Covent Nowe 2 [18 
c 


Vps = 0, Vgs = -15 V 

Vps = 15 V, Ip = 1nd 
Vps =0,1G =-1uA 

Vps = 15 V, Vgg = 0 


Ig Gate Current (Note 1) ae 3 P| 


VpG=10V,Ip=1mA 


6 Common-Source Forward 4.000 12.000 | 7.000 
Sfs Transconductance (Note 2) ‘ : ean avis 
D Common-Source Output 
7 
8 N C; Common-Source Input GAncqEy Rese 
as Capacitance DS = » ¥GS = 
Common-Source Reverse pF f= 1 MHz 
9}! [Cress ; 
c Transfer Capacitance 
= Equivalent Short-Circuit Input av 
10 e 10 = = 


NOTES: NZF 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 2 ms. 
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n-channel JFETs psf 


designed for eee pero mance Cunves NS 


= Audio and Sub-Audio BENEFITS 


Amplifiers @ Ultra Low Noise 
@, = 8 NVA/Hz Typical at 10 Hz 


Cn = 2 NVA/Hz Typical at 1 kHz 


TO-106 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 


Gate-Drain or Gate-Source Voltage (Note 1)....... 

Gate Current ............ eee eee ee See ae 50 mA G 

Total Device Dissipation ...... 
(25°C Free-Air Temperature)............... 350 mW : 

Power Derating (to+125°C).............4-. 3.5 mW/°C ‘ 

Storage Temperature Range.............. ~55 to +125°C 

Operating Temperature Range............ -55 to +125°C | 

Lead Temperature z . G 
(1/16” from case for 10 seconds).............. 300°C BOTTOM VIEW § 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


[=m TTD [| [= pene 
ee agp le ae 
3 : BVGss veal Breakdown | of || 40 } 40] 0p f 

|: [ss a Sais seca 
Caan a 


umho 


Vps =0, Ig =-1HA 


Vps = 20 V, Veg = 0 


vf 
N 
Asem et, 
[em Faereasectmes™ | | 2] | ot ttt at 
cl Transfer Capacitance 
10 . Equivalent Short Circuit | { sf 30f | s{ so] | s{ 20 Vps = 10 V, Veg = 0 = 10 Hz 
my [ott aa a = 


NOTES: 
1, Geometry is symmetrical. Unit may be operated with source and drain leads interchanged. 
2. Approximately doubles for every 10°C increase in TA. 

3. Pulse test duration = 2 ms. 


NS 
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GECa LESTA OCT 


E270 E271 


p-channel JFETs ps 


designed for... esting 


= General Purpose Amplifiers BENEFITS 


@ High Gain Amplifiers 
Ofs = 14,000 umho Typical 
(E271) 
@ Low Noise = 
“€p = 10 nVA/Hz at 1 kHz Typical 


TO-106 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1)........ 30 V is 

Gate Current): ¢ 3333053 2eas aad ieee -50 mA G 

Total Device Dissipation 
(25°C Free-Air Temperature) ............00. 350 mW ; 

Power Derating (to+125°C)............000. 3.5 mW/°C e 

Storage Temperature Range.............. —55 to +125°C 

Operating Temperature Range............ —55 to +125°C () 

Lead Temperature : : . J 
(1/16’ from case for 10 seconds).............. 300°C BOTTOM VIEW 5 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


Vps =-15V,Ip=-1nA 
Vps=0,1G=1uA 
| PA | 


IGSs Gate Reverse Current (Note 2) 


” 


+ 


T | VGS(off) Gate-Source Cutoff Voltage 


A BVGSS Gate-Source Breakdown Voltage 


1 | 'DSS Saturation Drain Current (Note 3) Vps = -15 V, Vgs = 90 


PA 1VpG = -15V, Ip = Ipss(min) 


Qi Rliw ny] 


om Te; Gate Current (Note 2) 


Common-Source Forward 
6 Sfs Transconductance (Note 3) 6,000 


f= 1kHz 


o 


Common-Source Output 
Conductance 


NI 

< 
ive) 
[e) 
” 


Vps = -15V, VGg=0 


Common-Source Input 
Capacitance 


2 
an 
an 


f = 
Common-Source Reverse 1 MHz 


Transfer Capacitance 


ie) 
= 
a 
an 


OA-S>2 


Equivalent Short-Circuit 
input Noise Voltage 


_ 
o 
i) 

=) 


‘az Vos = -10 V, Ip = Ipss(min) f = 1 kHz 


NOTES: PS 
1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 

2. Approximately doubles for every 10°C increase in TA. 

3. Pulse test duration = 2 ms. 
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n-channel JFET S 


designed for... See faction @ 
a VHF/UHF Amplifiers BENEFITS 


® High Power Gain 
a Oscillators 22 dB Typical at 100 MHz 
Common-Source 
F 17 dB Typical at 100 MHz 
@ Mixers Common-Gate 


@ Low Noise 
NF = 2 dB Typical at 100 MHz 


@ High Dynamic Range Greater than 
100 dB 


TO-106 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage .....-....-.0-- -25 V s 

Gate CUMERTE i 2 sk cts 4d davdeheiue tebe ws “10 mA ; 

Total Device Dissipation 
(25°C Free-Air Temperature) ............... 350 mW i 

Power Derating (to +125°C)..............00- 3.5 mW/°C é 

Storage Temperature Range.............. -55 to +125°C 

Operating Temperature Range............ -55 to +125°C ) 

Lead Temperature : - G 
(1/16” from case for 10 seconds).............. 300°C BOTTOM VIEW S 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Unit Test Conditions 
| Min | typ | Max | 
T —————— ae Vos = 10. Ip = 1 nA 
Common-Source Forward Transconductance (Note 2) 1 a] oe EE 
umho | VpG = 10V, Ip =5 mA] f= 1 kHz 
oD Gos Common-Source Output Transconductance ff 200 | 
Vv] Ciss Common-Source Input Capacitance |e a6 3.5 | 5.5 | 


N Crss Common-Source Reverse Transfer Capacitance | | os] 17] pF 
10 Coss Common-Source Output Capacitance roi 
f = 100 MHz 


u | a 
lv¢sl Common-Source Forward Transcadmittance 
umho 
3 P—feoool | f= 100 MHz 
lv fgl Common-Gate Forward Transcadmittance VpG = 15V, Ip =5mA 
14 a Ec f = 450 MHz 


5] [Gq conmentnrome cen of 
16 Noise Figure (Single Sideband) Br he ae 


NOTES: NZF 
1. Approximately doubles for every 10°C increase in T A- 
2. Pulse test duration = 2 ms. 
3. Typical values for performance at 100 MHz in a common-gate circuit 
operating 3 dB bandwidth is 2 MHz. 


OLOIrnNI mini  Ssfutnrno fa 


VpG = 10 V, Ip = 5 mA] f = 1 MHz 


f = 100 MHz (Note 3) 


© 1977 Siliconix incorporated 


3-79 


oo0€e3 


E304 E305 


n-channel JFETs S 


Performance Curves NH 


designed for eee See Section 4 
m VHF/UHF Amplifiers BENEFITS 


e e tan : 
ES Oscillators pera for Operation at 100 
m@ Mixers : © Low Noise 


NF = 1.7 dB Typical at 100 MHz 


TO-106 
See Section 5 


D 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage............... -30 V 
Gate-CUnment suis tie Sut tbe ete ae ee oe temee 10 mA . 
Total Device Dissipation s 
(25°C Free-Air Temperature) ...........000. 350 mW 
Power Derating (t0+125°C).... 0.0... 00000 3.5 mW/°C G 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature (1/16” from case for 10 seconds). . . 300°C i G 


s 
BOTTOM VIEW Ss 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic ha tee te Unit Test Conditions 
S[igss Gav how Gurentnow | | | ool |_| -too] a | vps ~0,veg= 0 
1 [aster _Gate Source Cutt Vorwoe [2] | 8] 05 [a], vos= 15. p= 10 
T [ BvGss Gate Source Breakdown Verge | 20] | | m0] | | “ | Vos=0,1g=-10n 
gf toes Seen nner re? | Ipsg___ Saturation Drain Current (Note 2) | Saturation Drain Current (Note 2) 5 | sf | ttf] ma | mA | Vps = 15 V, Ves = 0 


Common-Source Forward 
5 Transconductance (Note 2) 4500] 7,500 | 3,000 =e : 
umho f= 1kHz 
D Common-Source Output 50 
Y Transconductance 7 serpy é 
j N Cc: Common-Source Input 30 30 DS “GS 
. 18S Capacitance 


plolnrnf— 


[*2) 


ca oe 
| [ee meres [ol al 
Common-Source Forward Ff EY 8,000 | f = 100 MHz 
Transconductance | fa42oof st] f = 400 MHz 
; Common-Source Output ae re ae f= 100 MHz 
ve Garces eof 10m 
b Common-Source Output | | soo | | 800] uel A RCaTR AIRE RO f = 100 MHz 
ms Supt [~[sm[ [yee ves 8¥.¥68°° Ton 
: Common-Source Input oe a ee ee a) f= 100 MHz 
S___ Condit eS) ee (= 400 
i Common-Source Input | {2000{ | | 2000] f = 100 MHz 
Sis i (= 00 Me 
Gos Common-Source Power a 20 i a a ae inmate am eeu f = 100 MHz 
Gan ER SS RS EC PR dc (= 400 
we Noise Figure Cae Gr ae ee ee Vps=18V.Ip=5mA, | f= 100MHz 
Sie Sta es eT (= 00 
NOTES: 
1. Approximately doubles for every 10°C increase in TA. NH 


2. Pulse test duration = 2 ms. 
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monolithic dual Ss 
n-channel JFETs periecmance Curves NQP 
designed for eee BENEFITS 


@ Minimum System Error and Calibra- 


m FET Input Amplifiers tion 


10 mV Offset Maximum (E400, 


mu Low and Medium Frequency aye Gielen 


Amplifiers @ Low Drift with Temperature 


10 uV/°C (E400) 
= Impedance Converters © Simplifies Amplifier Design 


Output Conductance < 10 umho 


ABSOLUTE MAXIMUM RATINGS (25°C) ee 
Gate-To-Gate Voltage ...... 0... ce eee eee ee +40 V 
Gate-Drain or Gate-Source Voltage ............0.. -40 V ah ie a 
Gate CUment saci wets ye oe aie wide 2 wed Shee 50 mA Gy G2 
Total Package Dissipation 

_ (25°C Free-Air Temperature)...............- 350 mW bay ee 
Power Derating (to+125°C)..............00. 3.5 mW/°C 
Storage Temperature Range............ .. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature = gs. “a 
(1/16”" from case for 10 seconds)............6- 300°C BOTTOM VIEW Dy Sy 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


ea | eaoo | aon | eo hie 
Min [Typ] Max [Min [typ | Max [Min [Typ | Max 
Gate Reverse Current = ey 
1 IGss (Note 1) -200 -200 -200 | pA Vps = 0. VGs= -30 V 
aj,|vesem — Gotamemcuert [sof [as] so] | as] sol | as] | [vos 2ovitortm 
V 


$s 
T Gate-Source Breakdown Vv 0,1IqG=-1uA 
sfalevess Votan Ge 
T 
Saturation Drain Current =, 2 
a A A I 
5 Gate Current (Note 1) Pd f | | 


Gate-Source Voltage 


ul 9 Common-Source Forward et fae et te 
8 fs Transconductance | coo] | 1,600] soo] — | 1,600] 600] - soo] | 7.600 | ine eas 
alo aaa (se a 


Sos 
lt es ol 0] [og 20.10 = 20078 
1 . C; Common-Source Input 45 
abs Capacitance . sisal 
p = z 
Common- Source Reverse 
: ee ee eS Vos=20¥. ves~6 
Equivalent Short-Circuit 
i iv -V | Differential Gate-Source : 2 
14 GS1-VGS2 Voltage 10 | mv | vos 20 V, 1p = 200 uA 
15 c 4\Vgs1-VGs2! Gate-Source Voltage 10 VPC VoG = 20 V, Ip = 200 nA 
AT Differential Drift (Note 3) Ta = 25°C to Tg = 85°C 
N Common-Mode Rejection 2 2 7 
J6 CMRR Ratio (Note 4) Vpp = 10 V to Vpp = 20 V, Ip = 200nA 


f = 100 Hz 


NOTES: 5 AVpp NQP 
1. Approximately doubles for every 10 C increase in Ta. 4. CMRR = 20logi0 ,AVpp = 10 V. 
2. Pulse test duration = 300 psec; duty cycle < 3%. AlV6s1-VGs2! 


3. Measured at end points, Ta and Tg. 
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cOva LOvi O03 


E410 E411 E412 


monolithic dual 


5 


n-cha n nel J FETs Bor ormance Curves NQP 


designed for... ——_—senerrs 


@ Low Cost 


= FET Input Amplifiers 


@ Minimum System Error and Calibration 
10 mV Offset Maximum (E410) 


& Low and Medium Frequency 70 dB Minimum CMRR (E410) 
fe @ Low Drift with Temperature 
Amplifiers 10 uV/°C Maximum (E410) 
xi impedance Converters e Simplifies Amplifier Design 
# Precision Instrumentation Low Output Conductance 
Amplifiers Si-200 


See Section 5 


= Comparators 


D, D2 
ABSOLUTE MAXIMUM RATINGS (25°C) Gy G> 
Gate-To-Gate Voltage ........ 2... cece eee eee +40 V 
i -40 V BE OR 


Gate-Drain or Gate-Source Voltage .............-.. 

Gate CULIENE 24 moos ea eee te wh Sortie ee 50 mA 

Total Package Dissipation (25°C Free-Air) ....... 350 mW 

Power Derating (to+125°C) .. 0... cee eee 3.5 mW/°C 

Storage Temperature Range......... wees. 755 to +125°C 

Operating Temperature Range........... -55 to +125°C 

Lead Temperature (1/16” from case for 10 seconds) . . 300°C BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


E410 


. ee 
Characteristic | min | typ | Max} Min | Typ| Max] Min | Typ] Max | 


i Ce 
- f 
reson soars asl [asl ae] _[asfo] [aslo 


Ss 
T Gate-Source Breakdown 
3} a] BVGss Voltaue <0 VDS = 
T . 
I Saturation Drain Current 
4) | oss (Note 2) 0.5 0.5 mA | Vps= 


covcnemnen | | [at | [aml | [ao] m | 


G S2 Do 
D4 $1 


G2 


Test Conditions 
0, VGs = -30 V 
20V,Ip=inA | 
0,ig=-1uA 


20 V, Vgg =0 


VpG=20V, 1D= 200 nA 
Ae 
Semenfoeyrowws [tol — [aera elm] [eo 
= z 
]o} , Common-Source Output Fe eG HR 7 ET 
maa Conduetance at Aa 


Vps= 


Common-Source Input 

1 ma Ciss Capacitance ft te F 

p 
Common-Source Reverse 

12 ¢ rss Transfer Capacitance Zoe a 


20 V, Vgs = 90 f= 1MHz 


Equivalent Short-Circuit ye > 
Differential Gate-Source 
i c YE Gate-Source 4 of cae = 20 V, Ip = 200 uA 
“AT Differential Drift (Note 3) “lr, = 25°C to Tg = 85°C 
Vv =10VtoV =20V 
i6 N CMRR oe -Mode Rejection 70 70 DD DD 
atio (Note 4) ip = 200 pA 


NOTES: AVpp 
1. Approximately doubies for every 10°C increase in Ta. 4. CMRR = 20log19 Teel »AVDD = 10 V. 
2. Pulse test duration = 300 usec; duty cycle < 3%. AlVgs1-Vesa! 


3. Measured at end points, Ta and Tp. 
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NOP 


© 1977 Siliconix incorporated 


matched dual gs 
n-channel JFETs 
designed for .. . “ol ad 


m@ VHF/UHF Amplifiers BENEFITS 


® High Gain 
gf, = 4500 umho Minimum 

@ Dual Version of E300 with Matched 

Gate-to-Source Voltage 


Si-200 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 


Gate-To-Gate Voltage............ 0c. cece eee +50 V 
Gate-Drain or Gate-Source Voltage ............... -25 V 
Gate Coarrentisks ¢ sows bt howe oes ais Sa 50 mA S 
Total Package Dissipation 
(25°C Free-Air Temperature) ............... 350 mW 
Power Derating (to+125°C)................. 3.5 mW/°C 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature 
(1/16” from case for 10 seconds).............. 300°C BOTTOM VIEW DS 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Far eer ee] | Test Conditions 
a 
eee el ee ee 
ae a a 


Gate Current fig GateCurrent (Note1) 1) | -500| PA | VpG=10V, Ip=5mA 
Common-Source Forward 
Teje ——_me=—[| —[oe ol— 
pumho = z 
Common-Source Output 200 

Sos Conductance VeaxioVS Sema 

DG = -'D> 
; Common-Source Input 
Ciss Capacitance =e cee 
9 Cc Common-Source Reverse 
rss Transfer Capacitance 


M 
10 IVGS1-VGS2| Differential Gate-Source Voltage PS] fmf ff maw VpGg=10V,iIp=5mA 
T 


NOTES: 
1. Approximately doubles for every 10°C increase in Ta. 
2. Pulse test duration = 300 psec; duty cycle < 3%. 


Ef] Why | 


f= 1 MHz 


O-s>2<0 
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Lovia OCs 


E430 E431 


matched dual Ss 
n-channel JFETs = ss:'staienv—" “™* 
designed for eee BENEFITS 


@ Low Noise Figure 


oge @ Very Low Distortion 
m™ Cascode Amplifiers +30 dBm Intercept Point 
= Balanced Mixers 


TO-105 
See Section 5 

Dy D2 
ABSOLUTE MAXIMUM RATINGS (25°C) 
Drain-Gate or Gate-Source Voltage.............04. —-25V a S2 
Gate Current st 4.65.44 ek, oo eee ea Pawar een 10mA $1 So 
Total Device Dissipation 

(25°C Free-Air Temperature) .............0.. 350 mW D1 

Power Derating (to+125°C) ... 0... eee eee 3.5 mW/°C 
Storage Temperature Range .............. —55 to +125°C 
Operating Temperature Range............. —55 to +125°C = a @ oh 
Lead Temperature (1/16” from case for 10 seconds). . .300°C BOTTOM VIEW D2 Dy 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Vv 


Cresent eee Cee ie Test Conditions 
[min [Typ | Max | min | Typ | Max | 


rT [sol | |asof oa] ; is 
Seek NGS ele SOS sl re tear 
Alves GaweSoures Breakdown Vota] 2811 | 5] ig uavnest 


1 ee eee eee eae Saal ee 
[oss __—Swenentencorentee [Tal [sol fT eof ak ee 
VGS(f) Gate-Source Forward Voltage pew On, te al 1. of v | Vps=0,!IG=10mA 


Common-Source Forward 


DINE hb lopnot— 


e ; 
Vv =10V,In=10mA = 1kHz 

8 Y Common-Source Output 150 h DS e 

N | 90s Conductance umNO 

A 
a| fea ea sore ne oo 

rain e ci n 
. |Cgi ——séDrrainGate Capacitance ain Gate Capacitance ie 


i 
Common-Source F orward 
Semecae [fe] [el Ja verso soc te 


14 Power-Match Source Admittance fig __—=«=Power-Match Source Admittance | = | 12} | 12] 
- = z 
16 IMD [IMD Intercept Point (Notes 2 and 3) | Point (Notes 2 and 3) FiMD Intercept Point (Notes 2anasy | Y+s0f | | a0] | cam dBm VGs- 1/2 ea. | 


'pss1 Saturation Drain Current Ratio _ 

7} m| toss wove e5{ [ref os] | oo) ves"0 

T | VGS(off) 

18 esol} = Gate-Source Cutoff Vnc=10V ee ary 

: VGS(off)z Voltage Ratio (Note 4) DS © D , 
Gfs1 : 

19 9fs2 Transconductance Ratio (Note 4) 1.0 


NOTES: 

1. Pulse test duration = 300 ys, duty cycle < 3%. NZA 
2. VHF single-balanced mixer drain load impedance 2K 2. 

3. 2-tone 3rd-order IMD. 

4. Assumes smaller value in numerator. 


f = 100 MHz 


Ip =10mA 
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current regulator diodes £ 


1 Perf C NCL 
designed for... Bectgemance, curves 
@ Current Regulation BENEFITS 
@ Current Limiting @ Low Cost 


@ Simple Two Lead Current Source 


| Biasing @ Simplifies Floating Current Sources 
: . No Power Supplies Required 
m@ Linear Ramp and Staircase ® Good Operating Current Tolerance 
Generator £20% 
TO-106 


See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) bie 

Peak Operating Voltage.............. 0... cee ee eee 50 V 

Forward Current..........0.. 00 cc eee eee eee eee 20 mA 

Reverse Currents 2. 473 9 0.0y essa ard lee eae BAS 50 mA 

Total Device Dissipation 
(25°C Free Air Temperature) ................ 350 mw pees 

Power Derating (to+125°C) .............000. 3.5 mW/°C ree 

Storage Temperature Range .............. —55 to +125°C 

Operating Temperature Range............. —55 to +125°C “ : 

Lead Temperature rent A 
(1/16 from case for 10 seconds) ............... 300°C BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | E502| €503| £504 | £505] £506 | £507] Unit {| Test Conditions 


: Tame [|| [| i Fo] | 

2 s ley Forward Current (Note 1) Se tart ante cor ter ie Vp=25V 

3] ran [aoe sie [72 [oo foo fo prea | 

(2 COOOoo, or 
Cc 

as treme _ [rw [sa so] aa oa os [va af 30] 

NOTES: NCL 

1. Pulse test duration = 2 ms. 

2. Maximum V¢ where ig < 1.1 IF1(Max) is guaranteed. Current-Limiter Diode 

3. Minimum Ve required to insure ip > 0.9 lFy(Min)- V-!I Characteristic 
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LOS3 90S4 SOS3 vOS3 €0S3 ZOS3 LOS3 00S3 


D500 


EPADS0O EPAD100 EPAD200 EPA 


low-leakage 
pico-amp diodes 
designed for... 


|'m™ High Impedance Diode 
Switching 


g High Dynamic Range Log Amps 


& High Isolation Protection 
Circuits 


ABSOLUTE MAXIMUM RATINGS 


Forward Current j2)6.caccacirs oe whit wwe dle ev aes 10 mA 
Total Device Dissipation................00000. 250 mW 
Storage Temperature Range ............ —65°C to +125°C 
Lead Temperature 

(1/16’' from case for 10 seconds) ............... 260°C 


ELECTRICAL CHARACTERISTICS (25°C) 


Characteristic 

EPADS50 
EPAD100 
EPAD200 
EPAD500 


BVR Breakdown Voltage (Reverse) = 
Ve Forward Voltage Drop 


D 
118 len crmecionee 


NOTE: 


IR Reverse Current (Note 1) 


Oyo AT_wWEtnN | = 
A-aAdAn 
on 
Ss 


| 
= {al [alalslale 


1. The EPAD type number denotes its maximum reverse current value in pico amps, 
Devices with Ip values intermediate to those shown are also available on request. 
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BENEFITS 
@ Low Cost 


TO-106 


See Section 5 


ANODE 


CATHODE 
BOTTOM VIEW 


Test Conditions 


VR=-20V 
IR =-1 HA 
Ip =5mA 


Vr =-5V,f=1MHz 
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n-channel JFETs a - } 


Performance Curves NIP 


designed for ee @ See Section 4 


@ Analog Switches BENEFITS 
@ Low Cost 
ea) Choppers ® Automated Insertion Package 
@ Low Insertion Loss 


= Commutators gl are ai eee 
Co @ No Offset or Error Voltages Generated 


e e ege by Closed Switch 
m Low Noise Audio Amplifiers Purely Resistive 


High Isolation Resistance from 
Driver 


@ Fast Switching 
tD(on) + ty = 5 ns Typical 
@ Low Noise 
én = 6 nVA/Hz at 10 Hz, Typ (J110) 


OLLF 601LfF SOL 


ABSOLUTE MAXIMUM RATINGS (@ 25°C) 


Gate-Drain or Gate-Source Voltage. . . ... . -25V Sea eacu 5 Ls 
Gate Current(FWD) ... . ... . 5OmMA 
Total Device Dissipation eae 25° C) .. . 625 mW 
Power Derating (to+135°C) . 2... . . 5.68mW/°C oe 
Storage Temperature Range ... . . -55°C to+135°C D 
Operating Temperature Range. . . . . -55°C to +135°C 
Lead Temperature (1/16" from case for e 
VOSCCONAS) “a! we. ere et ay ae He Bete ed Oe. +260°C s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


oO 
Loa) 


p 
‘Os GS--) 


Switching Time Test Conditions 


A 
10lmil ty(on) Turn ON Delay Time a Ee ae 


Characteristic J108 a alll) Unit Test Conditions 
ara i] 
T[[icss_cerecsecwonnoen ff tal [ Pal [ [= [os [vom aay | 
sy Gate-Source Cutoff Voltage =10 | +2 -0.5 Voc =5V,In= 1A >. 
T| © GS(off) Vv DS D 
3 IA BVcss Gate-Source Breakdown Voltage |=] 0 | -25 aa oe -25 i Vos 7 OV, Ig=-tuA 
4 H 'pss Drain Saturation Current (Note 2) rat [al = mm Vos = 15V iVeeg= =OV 
5 IC} lp(off) Drain Cutoff Current (Note 1) res. ee | | 3 Vos * 5 V,Vgsg 7 -10V 
6 | DS(on) Drain-Source ON Resistance tt eo aa Vos < <0.1V Ves = Ov 
7 “iat Drain-Gate OFF Capacitance hae bi | ft Vg = OV. Veg = -10V 
F f= 1MHz 


= = Il 


Cdg(on) Drain-Gate Plus Source- 
85 85 
z - Gate ON Capacitance 


J108 J109 J110 

i 1 
u a ee Fa a feel Vp) 18V SV 18 
"Ltt TuMOFe Belay iets ita dee See tea eal te Vasioy “12¥ -7V “BV 
fe ere Ro sono os 


NOTES: NIP 
1. Approximately doubles for every 10°C increase in Ty. 


2. Pulse Test duration 300 us; duty cycle < 3%. 
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JWT JWM2 JUS 


n-channel FETs 
designed for... 


= Analog Switches 
m Choppers 


= Commutators 


ABSOLUTE MAXIMUM RATINGS (@ 25°C) 


Gate-Drain or Gate-Source Voltage .............. —35 V 
Gate Current ..... ated Ae hte e a te nea es wade att 50 mA 
Total Device Dissipation (Tp EAD = 25°C). ....... 625 mW 
Power Derating (to+135°C) ............05. 5.68 mW/°C 
Storage Temperature Range............ —55°C to +135°C 
Operating Temperature Range.......... —55°C to +135°C 
Lead Temperature (1/16” from case for 

TO SECONGS) catering nat adee tsa aad acces +300°C 


Bs} 


Performance Curves NC 
See Section 4 


BENEFITS 


@ Low Cost 
@ Automated Insertion Package: 
@ Low Insertion Loss 
No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 
Fast Switching 
tD(on) + tr = 13 ns Typical 
@ Short Sample and Hold Aperture Time 
Cgd(off) < 5 pF 
Cgs(off) < 5 PF 


& 


TO-92 
See Section 5 


INSULATED CASE 
INSENSITIVE TO LIGHT 


7) 
a i] 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


IGss Gate Reverse Current (Note 1) 


VGSloff) Gate Source Cutoff Voltage 


BVGss Gate Source Breakdown Voltage 


loss Drain Saturation Current (Note 2) 


Ip (off) Drain Cutoff Current (Note 1) 


'DS{on) Drain Source ON Resistance 


Cugloff) Drain Gate OF F Capacitance 


Ceg(off) Source Gate OF F Capacitance 


Cdgion) Drain Gate Plus Source Gate 
Csgion) ON Capacitance 


tdion) Turn On Delay Time 


Rise Time 


< 
nN Ww 
} oO a w 


tdloff) Turn Off Delay Time 


a|sl=fs] © 


Fall Time 


NOTES: 
1. Approximately doubles for every 10°C increase in Ta. 
2. Pulse Test duration 300 us; duty cycle < 3%. 
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NIT Test Conditions 
nA Vos =0V.VGs=. 15V 


Vos=5V.Ip=1HA 
Vv 
Vos=OV,IG= 14KA 


A Vos =15V,VGgs=0V 
nA Vpos=5V,VGgs= 10V 


Vos = 0.1V,VGgsg=0V 


Vos=OV.VGs= 10V 
f = 1 MHz 
Vos = Ves =0 


Switching Time Test Conditions 


pF 
28 


< 


Jin J112 J113 

Vop 10 V 10V 10V 

VGSloff) -12V -7V -5 Vv 

Rt 800 2 1,600 82 3,200 £2 
NC 
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p-channel JFETs 


5 


Performance Curves PS 


designed for eee See Section 4 


= Analog Switches BENEFITS 
@ Low Cost 
@ Simplifies Series-Shunt Switching when 
a Choppers ree Combined with J113, its N-Chan 
Channel Complement 
= Commutators @ Low Insertion Loss 
Rps(on) < 85 &2 (J174) 
@ No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from Driver 
@ Short Sample and Hold Aperture Time 
Csg(off) < 5.5 pF 
Cagloff) < 5.5 pF 
ABSOLUTE MAXIMUM RATINGS (25°C) Sas bowl tong 
td(on) + tr = 7 ns Typical 
Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V 10-92 
Gate Gurren 56s cee ieee owe doar ork Pe eed Ga 50 mA See Section 5 
Total Device Dissipation 
(25°C Free-Air Temperature)................ 350 mW 
Power Derating (to+125°C)................. 3.5 mw/°C cf seni rer poe 
Storage Temperature Range.............. -55 to +125°C 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature 
(1/16 from case for 10 seconds)............... 300°C $ 


ELECTRICAL CHARACTERISTICS (25°C _ unless otherwise noted) 


: 
a int ia 


—_ 


J177 
[Min | Typ | Max | 


Unit Test Conditions 


| Gate Reverse Current 
GSS (Note 2) nA | Vps- 0. VGs - 20 V 
Gate-Source Cutoff j ; 


2 
Ss 
T Gate-Source Breakdown ; 
3 , BVGSS Voltage 30 30 30 20) | Vps -0.IG- 1uA 
T Saturation Drain Current 
Cc 


Drain Cutoff Current i z= . # 
sl fiom pens Tora res NOS 6 Yas 108 


Drain-Source ON = S 
5 
Drain-Gate OFF 
HT [eas parce: et oan 
DS = ¥. YGS ~ 


8 c Sou Ea ae OFF 
Ea ae Capacitance 


D f- 1 MHz 
Y Cdgton) Drain-Gate Plus Source- , uy 3 
9 * Gate ON Capacitance DS - YGS 
N | Csgion) 
t[taion) Turn On Delay Time | 


Switching Time Test Conditions 


11 ty RiseTime Time ee > J174 J175 J176 0-177 
Vpp -10V -6V -6V -6V 
Ri 5602 1.2KQ2 56KQ 10 KQ2 
=| a CC 


NOTES: 2. Approximately doubles for every 10°C increase in Ta. PS 
1, Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 3. Pulse test duration = 300 us; duty cycle < 3%. 
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ZL\if OZLF SZIf PLIE 


J270 J271 


p-channel JFETs 45 


Performance Curves PS 


designed for ee e See Section 4 


= General Purpose Amplifiers BENEFITS 


@ Low Cost 
@® Automatic Insertion Package 
@ High Gain Amplifiers 
fs = 14,000 umho Typical (J271) 
Low Noise 
@n = 6 nVA/Hz at 1 kHz Typical | 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V TO-92 
Gate Current: cnncheweneuedalee ss dceenewaee -50 mA See oecnane S| 
Total Device Dissipation 
(25°C Free-Air Temperature) ............... 350 mW | 
Power Derating (to+125°C)................ 3.5 mw/°C ® INSENSITIVE TO LIGHT 
Storage Temperature Range.............. —55 to +125°C D Y BEINTERCHANGED 
Operating Temperature Range............ —55 to +125°C : 
Lead Temperature 
(1/16” from case for 10 seconds)...........00. 300°C s D Gs | 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


: ee 
ae tin five | Mes_| win rye | Mes 

AT avcss Gate Source Breakdown Vora | 30 | |_| a0 | | | Wos=0.g= 1a 

fis Sma 2 ff mA_|Vos=-15V. Vos = 0 

c lig ss Gate Current (Note2) lig ss Gate Current (Note2) 2) | 60} | pa _| VoG = -15 V, ID = 1DSS(min) 


Common-Source Forward 
6 Transconductance (Note 3) aba eens 8000 a 18.000 
umho 
J Common-Source Output 200 
“ Gos Conductance VosevibVes=0 
N CG Common-Source Input ; 
Ay “Iss Capacitance 
9 os Cc Common-Source Reverse 
! iss Transfer Capacitance ; 
Cc ] 
Equivalent Short-Circuit = “ : = 


NOTES: PS 
1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged. 

2. Approximately doubles for every 10°C increase in Ta. 

3. Pulse test duration = 2 ms. 


Test Conditions 


NEP iwfnyot— 


f=1kHz 


f= 1 MHz 
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n-channel JFETs Ss 


e Performance Curves NZA 
designed for... See Section 4 
BENEFITS . 


@ VHF/UHF Amplifiers @ Industry Standard Part 


‘ In Low Cost Plastic Package 
7 Oscillators @ High Power Gain. 


e 11 dB Typical at 450 MHz 
a Mixers Common-Gate 


@ Low Noise 
2.7 dB Typical at 450 MHz 


@ Wide Dynamic Range 


OLer 60€f soer 


ABSOLUTE MAXIMUM RATINGS (25°C) Greater than 100 dB 
Drain-Gate Voltage ...... ee eee 25 V @ Easily Matches to 75 2 Input 
Source-Gate Voltage .............. 2.02 c eee eee 25 V 
Forward Gate Current ..............00 ee eee 10 mA . tee : 
Total Device Dissipation (T| EAD = 25°C).... 625 mW per 
Derate above 25°C ...............200- 5.68 mw/°C 
Storage Temperature Range............. -55 to +150°C 
Operating Junction Temperature Range ... -55 to +135°C S INCENC ETO 
G 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) i Re me og 
ernie SEE 


Typ_[_Max[ Min [Te] 


o 

< 
(9) 
n 
7) 


Gate-Source Breakdown 
Voltage 


ig =-1nA, Vos = 0 
Gate Reverse Current ' 


Ves =-15V 
Vps=0 T =4125°C 


Vps =10V, Ip =i1nA 


Vps = 10 V, Ves = 90 
Vos =9,IG=1mA 


WEN 


Vv 
uA 

Gate-Source Cutoff 
GS(off) Voltage Vv 


\ Saturation Drain 12 
DSS Current (Note 1) 

Gate-Source Forward 

Voltage 


Common-Source For- 
ward Transconductance 


> 
< 


n 
n 


5 7 


oa 


m 


A 
Vv 


< 
ro) 
= 
= 


© 
° 
3 


Common-Source 


Output Conductance 
umhos 
Common-Gate Forward 


Transconductance 


Common-Gate Output 
Conductance 


fo) 


Gate-Drain 
Capacitance 


= 
—_ 
[e) 


ro) o ao ~ 

es ~E>z<0 Poa ae) 
[=] oe oe 
i | 


oO 
a 


Cc Gate-Source 
ss Capacitance 


a) 
n 


= 
Ld 


Equivalent Short-Circuit 
Input Noise Voltage 


— 
oO 


Re Common-Source Forward 
(vfs) Transconductance 


Re Common-Gate Input 
(vig) Conductance 


= 
2 


mmho 
Re Common-Source Input 
(vis) Conductance 


Common-Source Output ft = 105 MHz 


Re(yo¢) Conductance 


Common-Gate Power 
Gain at Noise Match 


27.0 
718 


Noise Figure 


Common-Gate Power 
Gain at Noise Match 


a) 
8 


f = 450 MHz 
21 


°o a 


eee 


NOTE: NZA 
1. Pulse test PW 300 us, duty cycle < 3%. 
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J401 J402 J403 J404 J405 J406 


monolithic dual 
n-channel JFETs 


designed for... 


m FET Input Amplifiers 


= Low and Medium Frequency 
Amplifiers 


m Impedance Converters 


@ Precision Instrumentation 
Amplifiers 

= Comparators 

ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source oe ; . 5O0V 
Forward Gate Current . : 10 mA 
Device Dissipation (each side) 

@ Tp = 85°C derate 7.5 mW/°C 300 mW 
Total Device Dissipation 

@ Tp = 85°C derate 11 mW/°C 500 mW 


Storage Temperature Range —55 to +150°C 
ELECTRICAL CHARACTE RISTICS (@ 25°C unless 


Characteristic 


otherwise noted) 


Bp: 


Performance Curves NNR 
See Section 4 


BENEFITS 


Low Cost, Automated Insertion Package 


Minimum System Error and Calibra- 
tion 

5 mV Offset Maximum (J401) 

95 dB Minimum CMRR (J401-04) 
Low Drift with Temperature 

10 uV/°C Maximum (J401, 02) 
Operates from Low Power Supply 
Voltages 

Vas(off) < 2:5 V 
Simplifies Amplifier Design 

Output Conductance < 2 pmho 
Low Noise 

€, = 6 nV/AV Hz at 10 Hz Typical 


(PIN 1) 
Cc 


8-Pin Mini DIP 
See Section 5 


Gy Go 
$4 S2 


Test Conditions 


1 | BV Gate-Source Breakdown , 
GSS Voltage Vos = 9. Ig =-THA 
Gate Reverse Current 
Gate-Source Cutoff 
3 VaSloff) Voltage ae E -2.6 EEEER Vos =15V.Ip=tnA 


Gate-Source 
4 Voltage (on) BESS ccooecos 
Saturation Drain Current 


Gate Current (Note 1) 
cece 


5 loss 


Ta | 


ao 
4 
= 
° 
o 


~~ 


Gate-Gate Breakdown 
g BVG1- G2 Voltage 


Common-Source Forward | 
Common-Source Output 
10 9os Conductance BERERERERERE 


umho 
" Common-Source Forward 0 
Transconductance 


12 Common-Source Output 20 20 20 20 20 20 
Conductance 
13 Common-Source Input 
Ciss Capacitance 
Common-Source Reverse | aq 0 
rss Transfer Capacitance 


| Equivalent Short-Circuit 
Input Noise Voltage 


16|“ i cure 


3 
2— 


181g] 41VGsi - Vgs2i Gate-Source Voltage 
A 


NOTES: 
1. Approximately doubles for every 10°C increase in Ta. 
4, Measured at enc points, Ta, Tg and Tc. 


3-92 


ove fv 15 V, 
2 OS * 
(a Ves =0 
Common-Mode Rejection 
T 

c Differential Gate-Source : 
Hj] YGSt~ YGS2! Voltage 20 mV | Vpg = 10V. Ip = 200A 
Vv =10V 
z P DG ‘ 
Differential Drift (Note 4 ececaceracnes 'D : eee 


2. Pulse test duration = 300 usec; duty cycle < 3%. 3. CMRR = 2010949 | 


Vog = 15 V. Ip = 200 uA 


pa ee, 15V, 


| nA | tp= 200 uA Tp = 125°C 


f= 1kHz 


f=1MHz 


f= 10Hz 


Ta = -55°.Tg = +25°, 
To = 4128°C 


Wea Aveo Ov NNR 
Alvgsi-Ygso2! 
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APPLICATIONS 


inexpensive All-Epoxy 
General Purpose FET Input Op Amp 


+15 V 


OFFSET ADJUST 
1K & 


FET !nput Instrumentation Amplifier 


+158 V 


DRIFT 250 42 
COMPENSATION 


BIAS CURRENT SET 
FOR 400A 


For more information see: 


DESIGNING FET INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 


Describes the advantages of FET input operational ampli- 
fiers over their bipolar transistor counterparts. Includes data 
on noise, leakage current, offset and drift, CMRR and slew 
rate. Detailed design information and several practical cir- 
cuits are included. 


L144CJ 
Instrumentation Amplifier 


67K 2 10K 2 CMRR 
ADJUSTMENT 


THIS CONFIGURATION SET FOR Ay = 10 


HOWEVER Ay = 1+ a2 
1 
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900f SOM VOI Corr corr LOMr 


J410 J4i1 Jai2 


monolithic dual 
n-channel JFETs 


designed for... 


m= FET Input Amplifiers 


m Low and Medium Frequency 
Amplifiers 


™ Impedance Converters 


= Precision Instrumentation 
Amplifiers 


= Comparators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Ds J 


Performance Curves NQP 
See Section 4 


BENEFITS 

@ Low Cost 

@ Minimum System Error and Calibra- 

tion 

10 mV Offset Maximum (J410) 
70 dB Minimum CMRR (J410) 

® Low Drift with Temperature 
10 nV/°C Maximum (J410) 

@ Simplifies Amplifier Design - 


Low Output Conductance 
Automatic Insertion Package 


8-Pin Mini DIP (PIN 1) 
See Section 5 


Gate-To-Gate Voltage ............ 2c cece eee eee +40 V 
Gate-Drain or Gate-Source Voltage ..............- -40 V 
| Gate Current ....... 0... cee eee ee eee ee... BOMA 
Total Package Dissipation (28° C Free-Air) .... 350 mW 56700; 
Power Derating (to +125°C) ................ 3.5 mMW/°C 
Storage Temperature Range.............. -55 to +125°C G1 Gp 
Operating Temperature Range............ -55 to +125°C 
Lead Temperature (1/16” from case for 10 seconds)... 260°C S10 O82 
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic Ma Ge i ae] ieee coese sie Test Conditions 


Gate Reverse Current 
a = ee Vnc=0 Vare=— 


Gate-Source Cutoff 
< YGS(off) Voltage EE MEE is sities 


$ 
T 
A + Gate-Source Breakdown Zz wes 
I : : 
Saturation Drain Current 
Vv =20V = 
c| !pss (Note 2) ESCoScceco a pisces 


[soo [_[r.200[ oof fr200[ cool [1.2001 


5 

6 

7 Common-Source Forward i000 [4.000 | 1.000 | [000 [3,000 | | 4000 | 
8 fs Transconductance 

9 


D 

Y 
10 |x Sos Conductance 
"1 is Cc: Common-Source Input 

Mj Viss Capacitance 

I 

Common-Source Reverse 

12 | ©} Cres 


Transfer Capacitance 


Sea ec] CN A OO DE re 
Se as a ee es Se ee ee 


Vos = 20 V, Veg = 0 f= 1 MHz 


os Equivatent Short-Circuit 
M Differential Gate-Source 
a A VGs1-VGs2! Voltage Sei 
T 
se 1¢ AiVGgsi-—VGs2:' Gate-Source Differential 25 vec Voc = 20 V, Ip = 200 nA 
H AT Drift (Note 3) “i Ta = 25°C to Tg = 85°C 
i Groat 
Common-Mode Rejection Vpop = 10 V to Vpp = 20 V 


NOTES. 

1. Approximately doubles for every 10°C increase in Ta. 
2. Pulse test duration = 300 us; duty cycle < 3%. 

3. Measured at end points, Ta and Tg. 


: AVpp _ 
4. CMRR = 20109739 RVs »4Vpp = 10 V. 
GS1—¥GS2 
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mv |vo6= 20 V, Ip = 200 uA 


NOP 
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monolithic dual S 
n-channel JFETs —— 


BENEFITS 


designed for... slioiece 


@ Automatic Insertion Package 


w@ FET Input Amplifiers © Symmetrical Pin-Out Allows Socket 
. Insertion in Either Direction 
mw Low and Medium @ Minimum System Error and Calibra- 
ege tion 

Frequency Amplifiers 5 mV Offset Maximum (J1401) 

re 95 dB Minimum CMRR (J1401—4) 
Impedance Converters @ Operates from Low Power Supply 

@ Precision Instrumentation Voltages 


Amplifiers © Simplifies Amplifier Design 
Output Conductance < 2 upmho 
= Comparators Siete 
ABSOLUTE MAXIMUM RATINGS (25°C) Shc eeauaaaae nore spied 
Gate-Drain or Gate-Source dla Soy ge BGk ce OO WV 8-Pin Mini’DIP 


Forward Gate Current. . 1 Oe) \ See Section 5 
Device Dissipation (each side) 


@Tpa=85°Cderate7.5mW/°C..... . 300 mw a ae i 
Total Device Dissipation F F 

@T,~ = 85°C derate11mW/°C . . . . . . S500mW : 
Storage Temperature Range . ... . . -585 to +150°C oY 


ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted) 
ie ieee cto ae | wan eer en 


CCC CCC cee 
ieee coe Current | | 409 req] fro0f [x00] roof f-r00f | -s00] om | Vos = 0. Veg = -30V 
veeiorn vo eae (ee pemnudneaes 
jC 
Saat eee CEC CCC CEL CCR S 


: cee cee ee Vos « 15¥. 
Gate Current (Note 1) — DG ~ 


PA | Ip = 200 pA = 128°C 


Gate-Gate Breakdown 
Common-Source Forward 
7000 2 7 4 
: Transconductance (Note 2) Sooo cConcooos 
Common-Source Output 
1 2 
umho 
D Common-Source F orward 1600 
y Transconductance 
nm 
12|A Common-Source Output 20 20 20 a6 
IM Conductance 
13 i. Common-Source Input 
Ciss Capacitance ig 
p 
Common-Source Reverse 
| aq 3.0 3.0 3.0 
. Cress Transfer Capacitance BE : EERERERERE 
Equivalent Short-Circuit Noes SV, 
20 — 
a pe chet hte aL 
M Common-Mode Rejection % We ea Aide SO oh 
. : beatles Ratio (Note 3) 0G S Ip = 2004 
Differential Gate-Source . dt) op opi 
" a Yes2! Voltage 0G = 10V. Ip = 2004 


° oO 
18 e asi Vas - Vgszi_ Gate-Source Voltage Vog = 10V. Ta=-55 Tg +25 
uvPC : : 
Differential Drift (Note 4) Ip = 200A To + 128°C 


NOTES: 4Vop 
1. Approximately doubles for every 10°C increase in Ta. 2. Pulse test duration = 300 usec; duty cycle < 3%. 3. CMRR = 20l0919 el _4Vpp = 10 V. 
4. Measured at end points, Ta, Tp and Te. AlNgs1-VGsz2! 


nN _ 


wW 


ial 


aE 
Es 
A 
a 
A 


f- 1MHz 


NNR 
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90vif SOVIf VOVLF COVLF COVIF LOVIE 


KE4391 KE4392 KE4393 


n-channel JFETs 


designed for ... 


= Analog Switches 
= Commutators 
= Choppers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage ......... —40V 
Forward Gate Current... 2.0.0... 0.0.00 ccc eens 50 mA 
Total Device Dissipation at (or Below) Ta = 25°C 

(Derate 3.5 mW/°C to +125°C).. 0... eee 350 mW 


Storage Temperature Range 
Lead Temperature 
(1/16 from case for 10 seconds) 


ee ee es ee he wl 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise 


I 
| 
Bcf 
: 
} 


Performance Curves NC 
See Section 4 


BENEFITS 


@ Low Insertion Loss 
@ No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 
High Isolation Resistance from 
Driver 
@ Low Cost 


TO-106 
See Section 5 


iw) 


7) 


OA, 


” 


n 
o 
(>) 


BOTTOM VIEW | 


noted) | 


ae Se RL ae 
| fisss__sowrewnecwen | Pa ee ae] | Yes ves-0 Fe 
4 ae eee eee ree a ET 
5 | ae ee ee eee a Pe 100°¢ 
: $] Dtoft) Drain Cutoff Current EEE nA One 
ap i a es ee a ae 
10 Cl vesie) Gate-Source Forward Voltage es eS ee eee Ig = 1 mA, Vps = 0 
13 ae a a ee Ip=3mA 
14 VDS(on) Drain-Source ON Voltage a nk ae i ee ee Vv Ves =0 Ip=6mMA 
18 Cs (EE ae a ae ee Ip = 12 mA 
19 }y a es aes es ee 
21 [RR (Rae (EE 
22 | [tion Turn-On Delay Time PT ts | ts TT 8 | Vop = 10V, Vesion) = 0 
a |sfy__rwetime Ss id | Tt 1 8] | eae, (Bion) Vastomn RL 
24 [lego __Turn-OFF Delay Time || oT | ef Keaso2 600716 
25 | fe Fatt time ts | 2 80 Ke4393_ 3 832k 

NC 

NOTE: 


1. Pulse test required, pulse width = 300 us, duty cycle < 3%. 
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n-channel JFET a s % 


designed for... Seo Seaton 


m= VHF Amplifiers BENEFITS 
e @® Low Noise 
@ Mixers NF = 3dB Typical at 400 MHz 
® Wide Bandwidth 
@ Low Cost 


TO-106 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


D 
Gate-Drain or Gate-Source Voltage 
Forward Gate Current : 
Total Continuous Device Dissipation s 

at (or Below) Ta = 25°C 

(Derate 3.5 mW/°C to 125°C) : 
Storage Temperature Range ) 

s 


Lead Temperature 


(1/16” from case for 10 seconds) Seen eR 


ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted) 


Characteristic Unit Test Conditions 


0 nA VGgs =-15 V, Vps = 0 
; = 


Gate Reverse Current 


_ 


ig =-1 uA, Vps = 0 


Vps=15V,Ip=1nA 


Gate-Source Breakdown Voltage 
VGS(off) Gate-Source Cutoff Voltage 
Ipss Saturation Drain Current (Note 1) 


Common-Source Forward Transconductance (Note 1) 45 
Common-Source Output Conductance 


oi 
oO 


Vps = 15V,VGs =0 


Common-Source Reverse Transfer Capacitance 
Common-Source Input Capacitance 


Common-Source Output Capacitance 


on ° 
| 
N a 
5 = 
3 


Characteristic Test Conditions 


Vps = 15V, Vgs =0 


Common-Source Forward Transcon- 
ductance (Note 1) 
Common-Source Power Gain 
Vps=15V,Ip=5mA 
16 Noise Figure Rg=ztK Q 


NOTE: NH 
1. Pulse test duration = 300 us. 
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9LPPI> 


M100 M101 


depletion-type psf 
n-channel MOSFETs 


Performance Curves MA 


designed for a See Section 4 


= Small-Signal Amplifiers BENEFITS 
. ® Insignificant Loading in High Impe- 
@ Ultra-High Input Impedance dance Circuits 
Amplifiers Rin > 1019 2 
@ Minimum Error in Low-Level Chop- 

Electrometers pers 

Smoke Detectors rDS(on) < 100 2 (M101) 

pH Meters @ Good Off-lsolation as a Switch 


ID(off) < 1nA 


m Low-Level Chopper 
Amplifiers 


TO-18 
ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 


Drain-to-Source Voltage. ....--.---+-e eee ee eee 20 V 
Gate-to-Channel Voltage (Note 1) .............. +60 V 
DRAIN CURIE Eso tece educates etek BER eee ae ie bet 20 mA 
Total Device Dissipation at (or below) 
25°C Free-Air Temperature (Note 2) ......... 300 mW 
Storage Temperature Range ............ -65 to +200°C D 
Operating Junction Temperature........... —55 to +150°C is g F 
Lead Temperatu re co— SUBSTRATE AND.CASE 
(1/16” from case for 10 seconds) ............... 255°C s TOSOURCERIN. 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic a feat Conditiane 
| Min_| Typ | Max | Min_| Typ | Max _ 
BVpsx_ Drain-Source Breakdown Voltage el ee ee Ip = 1A, Ves = -10V 
ag VGsioff) Gate-Source Cutoff Voltage Lg | | 8 Vos = 10V, Ip =1HA 


Saturation Drain 
Common-Source Parailel 13 16 13 
'G Input Resistance 10 10 VGgs = 30 V, Vps = 0 
'DS(on) Drain-Source ON Resistance ae | | Q 
feos ot || sd Vgs=10V. Vpg=0 
Common-Source Forward | 
Y Transconductance | Ves 210i Ves=0 


N Common-Source Input = 
Ciss Capacitance f = 140 kHz 


T 
A 
T IDioff) Orain Cutoff Current [| 
I 
Cc 
Ves = 9, Vos = 0 


> { 
ola 


CO PNT A) ao Tal] wo frm 


ico} 


MA 
NOTES: 


1. Permanent damage may result if voltages greater than +60 V are applied to the gate. 
2. Derate linearly to 150°C free-air temperature at rate of 2.4 mW/°C. 
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2aQ 


COLW 


enhancement-type SF 
p-channel MOSFET 


designed for... See Section 4 


= Analog Switches BENEFITS 
i 8 ‘ ‘ @® High Off-lsolation 
& Digital Switching ID(off) < 200 pA 


Is(off) < 200 pA 


@ Low Insertion Loss 
'DS(on) < 100 2 


e Rugged 
Zener Diode Input Protection 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage...............0000 ee -30 V . este 

ee Section 5 
Gate-to-Source Voltage .................00004 -30 V 
Gate-to-Drain Voltage................ 000 eee -30 V 
DraineCurrent: jas aloe ie ata dl eat a aredrans -50 mA 
Gate Current (Forward Direction for Zener Clamp). +0.1 mA io 
Storage Temperature ..............0055 -65 to +150°C G 
Operating Junction Temperature......... -55 to +125°C 
Total Device Dissipation 2 

(Derate 2.25 mW/°C to 125°C) ........-.-. 225 mW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | Min | Max | Unit _| Test Conditions S| 
IGss Gate-Reverse Current | | -100, | pA Vq@s = -20 V, Vos = Ves = 0 


BVGBS Gate- Body Breakdown Voltage 30 IG =-10uA, VSB = Vpg=0 


BVsps Source-Drain Breakdown Voltage Ig = -1HA, VoG = Vep = 0 


ie 
Wl w 
fe 
< 


BVpss Drain-Source Breakdown Voltage Ip =-1BHA, Vgs = Ves=0 


VGS(th) Gate Threshold Voltage VG6s= Vos. |p = -10HA, Ves =0 


IS(off) Source Cutoff Current Vsp = -20 V, VGp = VBp = 0 


A 


a VGs=-15V, Ip =-100HA, Ves =0 
VGS = -20 V, Ip = -100 HA, Ves =0 


ID(off) Drain Cutoff Current 


TDS(on) Drain Source ON Resistance 


Body Guarded 


Ol] Cnt mi ong & Wim] — 


10 Cgs Gate-Source Capacitance VGB = VpB = Vsp =0 
11 Cgd Gate-Drain Capacitance fF 4] Body Guarded 
S -Bod i 
12 Csb ource-Body Capacitance Ven<O.Noee Vee SY f= 4 Mee 
13 Cdb Drain-Body Capacitance A a 
14 Cds Drain-Source Capacitance VGB = 9. Vp = VsB= -5V, 


MB 
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3-99 : 


enhancement-type bs} 
p-channel MOSFET 


designed for eee See Section 4 


= Analog Switches | BENEFITS 


°° e ° @ High Off-lsolation 
= Digital Switching Toft) < 100 pA 
IS(off) < 100 pA 
@ Very High Input Impedance 
Cgs < 0.5 pF 
IG@ss < 100 pA 
e@ Rugged 
Zener Protected Input 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage.............. 02000 a ee ~30 V 

Gate-to-Source Voltage ..............000 0 eee -30 V 

Gate-to-Drain Voltage.......... 0.02. eee -30 V TO-72 
Didin CURENY, 0.55.04 eceeeearanadiaine wou eeiny -50 mA See Section 5 
Gate Current (Forward Direction for Zener Clamp) +0.1 mA 

Operating Junction Temperature ......... —55 to +125°C 


Total Device Dissipation de 
(Derate 2.25 mW/°C to 125°C) ..........0.. 225 mW G 
Storage Temperature...............0005 —65 to +150°C 
Lead Temperature B ave : 


(1/16” from case for 10 seconds) ............... 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
Characteristic Unit Conditions 


Ci VGsith) Gate Threshold Voitage 


'DS(on) Drain Source ON Resistance . 


3|5] BVGps — Gate-Body Breakdown Voltage | -30} | -90 | — | Ig=-10HA,Vsg=Vep=0 

4)T| lGss Gate-Body Leakage | ff =100 | VGs = -20 V, Vps = Ves = 0 

5{A1 toot) Drain Cutoff Current_ [||| =100 | A | Vos = -20V. Vas = Vas=0 

6} 41 'S(off) Source Cutoff Current fT 10 | Vsp = -20 V, VGp = Vep = 0 

7 ae Be Vv VG6s= Vos. !p = -10 HA, Ves = 0 
: Eee 

9 


1,200 VGs = -20 V, Ip =-100 uA, Ves = 0 


Ves = -10V, Ip =-10uA, Ves = 0 


Cgs___Gate Source Capacitance ptf os | | vce = vog=Vse=0 
D 
Y 
N 


Cgd Gate~Drain Capacitance a ie es Body Guarded 
Cdb Drain-Body Capacitance ae 


ee . Vos = 0, Vpgp = Vsgp=-5V 
Cds Drain-Source Capacitance i poe Body Guarded 
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Q214nn 


dual enhancement-type 
p-channel MOSFETs 


designed for... 


Performance C 


m Analog Switches BENEFITS 


45 


urves MACA 


MACB MACC See Section 4 


@ High Input Impedance at High Temp- 


erature 


= Differential Amplifiers 


(M108) 
= Impedance Converters 


IGss = 30 pA Typical, T = 125°C 


@ High Off-lsolation 


ID(off) = 200 pA Maximum 


TO-99 


See Section 5 


M107 


Dy O2 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage ............... -30 V 
Gate-to-Source Voltage (M106/7) ....... -30 V 
Gate-to-Source Voltage (M108) ......... -50 V 
Gate-to-Drain Voltage (M106/7) ......... -30 V 
Gate-to-Drain Voltage (M108) ........... -50 V 
Drain Current ...........02-00 ee aee -50 mA 


Gate Zener Current ................. £1.0MA 
Storage Temperature -65 to 150°C 
Operating Junction Temperature... -55 to 125°C 
Total Dissipation at 25°C Ambient Temperature 


(Derate 5 mW/°C to 125°C) ....... 500 mw 
Lead Temperature 
(1/16" from case for 10 seconds) ....... 260°C Seon ce netic i 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Poin [mex | min [mor | 


-30 


os ae 
ee SaeST 


Characteristic Test Conditions 


Drain-Source Breakdown Voltage Ip = ~1 HA, VGs = Vas = 0 

Is = -1 HA. VG = VBb = 0 

Ig = -10 UA, Vsg = Vpog = 0 

Vos = -20 V, Vps = Ves = 0 

Vos = -20V, V6s = Ves =0 

Vsp = -20 V, Vap = Vep = 0 

Vos = Vos. !p = -10 HA, Ves = 0 
Vps = -10 V, Vgg = -10 V, Veg = 0 
Ves =-15 V, Ip = -100 HA, Veg = 0 
Vg = -20 V, Ip = -100 LA, Vgg = 0 


Vos = -10 V, Veg = -10V, Veg = 0 
f=1kHz 


BVpss 
BVsps 
BVGps Gate-Body Breakdown Voltage 
TT IGss 
Al Ip(off) 


1 | 'sloff) 
Cl} Ves(th) Gate Threshold Voltage 


Source-Drain Breakdown Voltage 


nn 


( 
Hl rE 
tefoaulode 
a SS SlSis 
: N 
a o}oO hHloalels 
{ 
E 


Gate-Body Leakage 


Drain Cutoff Current 


+ 


Source Cutoff Current 


'D(on) Drain Current 


—_ 
on 


TDS{(on) Drain Source ON Resistance 
Common-Source Forward 
Transconductance 


Gate-Source Capacitance Voce = Vpp = 0, f = 1 MHz, 


Body Guarded 


VGB= 9, Vpp = Vsp=-5V, 
f= 1MHz 


VoB = 9,VpB = Vsp=-5V, 
f = 1 MHz, Body Guarded 


—_i =), —_ =%;| — 
olny] = Joflofolraloa|atajwl]rn i — 
(o) 
“a 
io 
27) 
° 
Cc 
= 
a 
© 
' 
o 
9 
a 
< 
ie) 
@ 
5] 
wo 
a 
2. 
o 
3 
fe] 
o 
ogo 74 
wii 
a 


0. 


*Gate-Oxide Breakdown Voltage MACA MACB MACC 
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BOTTOM VIEW 
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SOLW ZOLW 90LW 


M113 


enhancement-type 
p-channel MOSFET 


Performance Curves MBL 


designed for... See Section 4 


= Analog Switches | BENEFITS 
® High Off-lsolation 


= Digital Switching 


@ Rugged 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage...........-02 eee eeee -30 V 
Gate-to-Source Voltage ........ 0.0 ce eee eee -30 V 
Gate-to-Drain Voltage... ... 0... cee eee -30 V 
Drala GUnmrent ig wcye 6s y-gttie we eel aware aS -50 mA 
Gate Current (Forward Direction for Zener Clamp). +0.1 mA 
Storage Temperature ..............0004 -65 to 150°C 
Operating Junction Temperature.......... -55 to 125°C 
Total Device Dissipation 


(Derate 2.25 mW/°C to 125°C}.....---.----- 225 mW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


| Max | 
BVpss___— Drain-Source Breakdown Voltage ae 
[evsos _Souce-Dram eretaown Vater | 30 | |v 
BVGBS __ Gate-Body Breakdown Voltage | -30 | -90 - | 
IGss Gate-Body Leakage | | 400 | 


ID(off) Drain Cutoff Current 


IS(off) Source Cutoff Current 
VGS(th) Gate Threshold Voltage 


OPDINI oO a Aol ry f- 
QO-ArPAY 
4 
NO 
, 
oO 
D 
> 


_ 
(=) 
: 
ite} 
nn 
r=) 8 
Ww onion fan) w& 
poe 
S 


'DS(on) Drain Source ON Resistance 


Gate-Source Capacitance 


Cgd Gate-Drain Capacitance 


o 


12; Y] Csb Source-Body Capacitance 
13] N Cdb Drain-Body Capacitance 


14 Cds Drain-Source Capacitance 


3-107 


ID(off) < 200 pA 
IS(off) < 200 pA 


Zener Diode Input Protection 


TO-72 
See Section 5 


a 


Test Conditions 


ID= 1 uA, VGs = Vas = 0 
Ig =-1uA, VGp = VBp = 0 
Ig =-10KA, VspB = VDB=0 | 
Vags = -20 V, Vps = Ves = 0 
Vps = -20 V, Ves = Ves=0 
Vsp = -20 V, VGp = Vap = 0 


Vas = Vos, 1p = -10#A, Vag =0 


VGs = -5 V, Ip = -100 HA, Ves = 0 
VGs = -10V, Ip =-100 uA, Vas = 0 _ 
VGB = VpB = Vsp=0 


Body Guarded 


VcB = 0, Vop = Vsp=-5 V f=1MHz 


VGB = 0, Vpg = VSB=-5 V 


Body Guarded 


MBL 
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enhancement-type 
p-channel MOSFET ; 


designed for... See Seiona 


DLLW 


m General Purpose Amplifiers BENEFITS 
: @ High Gain 
# Analog Switches gfs = 4000 yzmho Typical 
@ High Input !mpedance 
ee e ° Igss = 6 pA Typical 
- Digital Switching @ High Off-lsolation 


ID(off) = 15 PA Typical 
@ Rugged 
Zener Protected Input 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage ...............200200- -40 V 

Gate-to-Source Voltage .................0000.- -40 V 

Gate-to-Drain Voltage.......... 0... 0.20. eee eee -40 V ete 5 

Drain: Gurren. 224.0508 2 oiery ote g oUt grated ols cers -50 mA 

Gate Zener Current ..... 0.0... 0. ce eee ee ee +0.1 mA 

Storage Temperature................00. -65 to +150°C : 

Operating Junction Temperature.......... -55 to +125°C ie 

Total Dissipation at 25°C Ambient Temperature 6 
(Derate 2.25 MW/°C) 1.0.0... ee eee 225 mW 

Lead Temperature : a : 
(1/16 from case for 10 seconds) ............... 260°C s G D 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Test Conditions 
Ip =-1 HA, Ves = 9, Ves = 0 
V Ig = -1 WA, VGp = 0, Veap = 0 
Ig =-1 HA, Vsp = 0, Vpg=0 


- Ves = -20 V, Vps = 0, Veg = 0 
7 - PA | Vps = -20 V, Ves = 0, Vag = 0 
- - Vsp = -20 V, Vep = 9, Vgep = 0 


Characteristic 


BVsps Source-Drain Breakdown Voltage 
BVGBs Gate-Body Breakdown Voltage 


IGss Gate-Body Leakage 


ala LF 


i P, 
—_ | —_ 
wolala 3G 


BRREABRRERARE 
oO 


Vos = 9, Vpp =-5 V. Vsgp =-5 V 
Vce = 0. Vpp = -5V. Vsp = -5V, Body Guarded 
ta(on) Turn-ON Delay Time Vpp =-15 V 

RE = 1.5k Q 


19 
ay : 
21 


40 

$s 

A iste eamiciemenee = 

C}ipion) ‘Drain Current -20 Vps = -10 V, Vag = -10 V, Veg = 0 

Vas = -40 V, Ipg = -0.1 mA, Vag = 0 
10 TDS(on) Drain-Source ON Resistance 2 Ves =-25 V, Ips = -0.1 mA, Ves =15 V 
1 | 320] 500] Vag =-10 V, Ipg = -0.1 mA, Vgg = 30 V 
16 M Cgb Source-Body Capacitance | 64] 5 F #=1 MHz 
17/1! | Cab Drain-Body Capacitance 25 az) . =0, 2 = 
|__ 50] 


MBH 
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3-103 


M116 M117 


enhancement-type p= J 
n-channel MOSFET ; 


designed for eee MBN MBNA See Section 4 


= General Purpose Amplifiers BENEFITS 
e @ High Input Impedance 
= Analog Switches 1 pA Maximum (M117) 
ee e ° @ Low Insertion Loss 
= Digital Switching RpS(on) = 100 2 Maximum 
e Rugged 


Zener Diode Input Protection 


TO-72 
See Section 5 


tk 


ABSOLUTE MAXIMUM RATINGS (25°C) ° 

Drain-to-Source Voltage ........ 2... 0. cee eee eee 30 V ‘ 

Gate-to-Source Voltage M116..............0208- 30 V s 

Gate-to-Source Voltage M117..............006. +50 V 

Gate-to-Drain Voltage M116................-.. 30 V 

Gate-to-Drain Voltage M117............000 0 ee +50 V 

Drain Gunrent o-eu6 $2 ae ot Ehoee es oa eae 50 mA 

Gate Zener Current ... M116.............. .. £0.1mA 

Storage Temperature .............00000- -65 to 150°C 

Operating Junction Temperature ......... —5§5 to +125°C 

Total Device Dissipation : ae y 
(Derate 2.25 mW/°C to 125°C) .. 2... eee 225 mW G D G S 


M116 M117 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic a Test Condition 

2 VGS(th) Gate Threshold Voltage fot] op] ott | VGSs = Vos. Ip = 10uA, Vas =0 

3 P BVpss_ Drain-Source Breakdown Voltage | 3of f{ 30} | Vv Ip = 1uA, Ves = Ves=0 

4/7 | BVsps Source-Drain Breakdown Voltage EE ee ae is = 1A, VGp = Vep = 0 

5|A | BVGps Gate-Body Breakdown Voltage | 30 | 60 | +100 ie IG = 10 HA, Vsg = Vpp =0 

6 Y ID(off) Drain Cutoff Current ht i ie nA Vos = 20 V, VGs = Ves =0 

7 1¢ | 'S(off) Source Cutoff Current ee ee ee Vsp = 20 V, VGp = Vep = 0 

'DS(on) Drain Source ON Resistance Q 
F = 2 

13 N Cgd Gate-Drain Capacitance ae ae ee ee e Body Guarded 
14 Cab Drain-Body Capacitance re Be. ee eee Vos = 0, Vpg = 10 V 


MBN MBNA 


NOTE: 
1. Gate-oxide breakdown voltage. Permanent damage may result if voltages greater than +100 are applied to the gate. 
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3-104 


enhancement-type bs 
p-channel MOSFET 


designed for... See Section 4 


= Audio Amplifiers 
= Choppers 


= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage 
Gate-to-Source Voltage 
Gate-to-Drain Voltage 
Drain Current 
Gate Current (Forward Direction for Zener Clamp). +0.1 mA 
Storage Temperature -65 to 150°C 
Operating Junction Temperature -55 to 125°C 
Total Dissipation at 25°C Ambient Temperature 

(Derate 2.25 mW/°C) 
Lead Temperature 

(1/16” from case for 10 seconds) 


TO-72 
See Section 5 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic eae Unit Test Conditions 
IGss Gate Leakage Current oe ee ee VGs=-15V. Vps = Ves=0 


Ss BVpss Drain-Source Breakdown Voltage | 30] Y Ip = -10 uA, VGs = Ves = 0 
‘ VGS(th) Gate Threshold Voltage al VGs = Vos. |p = -10 HA, Ves = 0 
ee ee V@s = -15V, Ip = -0.1 mA, Ves = 0 


Common Source Forward 


o Transconductance 


Y| Cgs Gate-Source Capacitance Vos = Vps = -10 V, Ves = 0 
N = Gate-Drain Capacitance 


Drain-Source Capacitance 
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3-105 


LLSWIW 


MEM511C 


enhancement-type Bf 
p-channel MOSFET 


designed for a See Section 4 


m Audio Amplifiers 


m Choppers 


= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-to-Source Voltage.............000 eee eee -~25 V 
Gate-to-Source Voltage ............000 eee eeee -25 V 
Gate-to-Drain Voltage..............00 22 eae -25 V 


TO-72 
See Section 5 


Dial Curent ance dn ee Se ee ea tes -50 mA 
Gate Current (Forward Direction For Zener Clamp). +0.1 mA 
Storage Temperature ...............-0-- -65 to +150°C 
Operating Junction Temperature Range..... -55 to +125°C "L, 
Total Dissipation at 25°C Ambient Temperature G 
(Derate 2.25 mW/°C) ...... 0... eee eee 225 mW 
Lead Temperature B ae 


(1/16’’ from case for 10 seconds) ............... 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | Min | Typ | Max | Unit | Test Conditions 
1 IGss Gate Leakage Current ie mee eee VGs=-15V. Vps = Ves =0 
S ; 
2 * BVpss Drain-Source Breakdown Voltage a aa ae Vv Ip =-10 uA, VGs = Ves = 0 
3 A VGS(th) Gate Threshold Voltage PF  -3 | [8 VGs = Vos. !p = -10 uA, Ves = 0 
4 T ID (off) Drain Cutoff Current eae a Vps = -20 V, Vgs = Ves = 0 
6 rDS(on) Drain-Source ON Resistance eae Ves = -15 V, Ip =-1 mA, Ves =0 
7 Common-Source Forward 1,000 eal Eumho Vac =Vnc=-10V. Vac=0 ia aia 
8 Dransrontuciaurs | 1000 | | rs aie = 10 MHz 
D 
9 Y Gate-Source Capacitance Ff i 
10 N - Gate-Drain Capacitance ee) ee aS pF VGs = Vos =-10 V, Ves = 0 f= 1MHz 
11 Cas Drain-Source Capacitance it 0.15 ee 
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3-106 


bs} 


enhancement-type 
p-channel MOSFET 


designed for... —ee 


€2834wW 


@ High-Input BENEFITS 
Impedance Amplifiers e High Input Impedance 
IGss = 30 Femto Amp Typical 
Smoke Detectors — @ High Gain 


g¢, = 1000 pmho Minimum 


Electrometers 
pH Meters 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source-V oltage: a4 «2s ccd ar ehed alo Mw oe ees 25V TO-18 
Gate-Source Voltage. .... 0... cece cece ees +10 V See Section 5 
Dally GUO NU sc. sto ete aca hb hota ey he are t See ea SA 30 mA 

Total Device Dissipation at (Or Below) Ta = 25°C 


(Derate 3 mW/°C to +150°C) ............000.. 375 mW 
Operating Junction Temperature........... —55 to +150°C D 
Storage Temperature................00.. —65 to +200°C 


Lead Temperature 
(1/16 from case for 10 seconds) ............... 


ELECTRICAL CHARACTERISTICS (25°C) 


Characteristic Test Conditions 


al 
| 
Cc 


VGs _ Gate-Source Voltage Vps = -10 V, 1p =-10 nA 
Ipss Drain Cutoff Current | | 20 | on Vps = -10V,VGsg =90 
Vps =-10 V, Veg = -10 V 


Jambo Vps =-10 V, Ip = -2 mA, f = 1 kHz 
Common-Source Input 
Capacitance 
pas | F Vps =-10 V, Vgg = -10 V, f = 1 MHz 


t Common-Source Reverse = 


Transfer Capacitance 


D fs Common-Source Forward 4000 
Y Transconductance 

N 

A 

M 

Cc 
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3-107 


MPF102 


n-channel JFET 


Bcf 


Performance Curves NH 


designed for eee See Section 4 
m@ VHF/UHF Amplifiers BENEFITS 


@ Low Cost 


m@ Mixers 
= Oscillators 


| ABSOLUTE MAXIMUM RATINGS (25°C) 


TO-92 


Drain-Gate Voltage » 43h isk cae eee eed da oes 25:V Seo Saction 5 

Source-Gate Voltage 344.4609 4 464s Bas bah wee hE 25 V 

Drain-Source’ Voltage: 5.2.2 wc wan ck DO eae Se ER ae 25 V 

Forward Gate Current 46 od oe wk ied ee eh eee ed 10 mA 

Total Device Dissipation @ TA = 25°C ............ 310 mW ‘ 
Derate above: 25: C son huee tae ee eeaes 2.82 mW/°C 

Operating Junction Temperature Range..... —65 to +135°C G 

Storage Temperature Range .............. —65 to +150°C < 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


e@ Automatic Insertion Package 


@ INSULATED CASE 
@ INSENSITIVE TO LIGHT 
D s G 


Characteristic | min | Max | Unit Test Conditions 
1 Baa cia estas ae es a ey 
I ate Reverse Current = i =0 
T Gate-Source Breakdown 
—25 Ig =—-10 vA, Vos = 
? A BVGss Voltage : ey Ds = 0 
V 
T 
Gate-Source Cutoff 
Cc 
lpss Saturation Drain Current Vps = 15 V, VeEsg = 0 (Note 1) 
VGS Gate-Source Voltage Vps = 15V, Ip = 200uA 
Common-Source Forward 
d Sfs Transconductance zo0n 70%) em TKH2 
Common-Source Forward 
8 D Re (yes) Transconductance 1600 al 
Y - ; 5 umhos 
ommon-Source Output 
9] N Re (yo) Conductance — 209 f= 100 MHz 
A - : aE Vos = 15 V, Veg = 0 
M ommon-Source Inpu 
be I Re(yis) Conductance a #00 
1 c C; Common-Source Input 70 
iss Capacitance : 
- P = pF f = 1 MHz 
ommon-Source Reverse 
Ie Crss Transfer Capacitance pf 8e | 
NOTE: NH 


1. Pulse test PW = 300 us; duty cycle < 3%. 


3-108 
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n-channel JFET psf 


Performance Curves NH 


designed for... See Section 4 
m@ VHF/UHF Amplifiers BENEFITS 


@ Low Cost 
m@ Mixers @ Automatic Insertion Package 


= Oscillators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Gate Voltage... 0.0... 0c eee ee ee te ees 25 V 
Source-Gate Voltage......... 0.0... cee eee 25 V T0-92 
Drain-Source Voltage ....... 0.0.0.0. cc eee eee 25 V See Section 5 
Forward Gate Current ............ 0000 eee eee 10mA 
Total Device Dissipation @ TA = 25°C ............ 310 mW 
Derate above 25°C ......... cc eee 2.82 mW/°C @ INSULATED CASE 
Operating Junction Temperature Range..... —65 to +135°C 0 ae aa 
Storage Temperature Range .............. —65 to +150°C 
Lead Temperature ? 
(1/16 from case for 10 seconds) .............-. 260°C s D $ «6 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


; ae Sees ae 0 ccna ae Ta =+100°C 
Gate-Source Breakdown 
A — = = 
3 a BVGss Voltage 25 IG =-10 nA, Vps = 0 
4]! |VGsiott) Gate-Source Cutoff Voltage Vps =15V,Ip=10uA 
5 x Ipss Saturation Drain Current te mA Vps = 15 V, Vgg = 0 (Note 1) 


Common-Source Forward 


-1oO 


6] [9fs Transconductance ae LI 
f =1 kHz 
J Common-Source Output 5 
9os Conductance 
Cc -Source Fo d 
8 Rely¢,) aes ur rwar Anas 
D ansconductance 
Y Common-Source Output < a : 
9 N Relygs) Cunductance | 200 Vps = 15 V, Vgs = 0 f = 100 MHz 
A 
Common-Source Input 
M : 
ro 1 [evs Conductance | me | 
"1 Cc Cc Common-Source Input 
ed Capacitance 
pF f=1MHz 
Common-Source Reverse 
+f Crss Transfer Capacitance P| a8 
Ghtes gece, aa eee Vago iev Wea 0. Ae Wa. | fata 
14 a ae Vps=15V,Vgg=0,RG=1K92 | f=100MHz 
NOTE: NH 


1. Pulse test, pulse width = 300 us, duty cycle < 3%. 
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80 LadW 


MPF109 


n-channel JFET 


designed for... 


= General Purpose Amplifiers 


= Analog Switches 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source Voltage ........ 0... eee ee 25 V 
Drain-Gate- V0ltage::.44.05.608 cet cede cade eetad Mes 25 V 
Source-Gate Voltage... 2... 0... ce ee eee 25 V 
Forward Gate Current............ ccc ree ec cunee 10mA 
Total Device Dissipation at TA = 25°C ............ 310 mW 

Derate above 25°C ......... .. ce ee eee 2.82 mW/°C 
Operating Junction Temperature Range..... —65 to +135°C 
Storage Temperature Range .............. —65 to +150°C 


Performance Curves NRL 
See Section 4 


BENEFITS 


@ Low Cost 
@ Automatic Insertion Package 


TO-92 
See Section 5 


@ iINSULATED CASE 
© INSENSITIVE TO LIGHT 


D 


s G 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


T . | 
2 Gate-Source Breakdown 

A|8YGSS Voltage = fof | 
3 aso 
4 


T : 
1 | YGS(off) Gate-Source Cutoff Voltage | -02 | | 


Cllpss Saturation Drain Current | 05 | 


Common-Source Forward 
Transconductance 


TIA Common-Source Input 
Ciss ‘ 7.0 
M Capacitance 
8 |! Cc Common-Source Reverse 30 
C j rss Transfer Capacitance : 
NOTE: 


1. Pulse test PW < 630 ms, duty cycle < 10%. 


3-110 


Test Conditions 


f=1 kHz 


Vos = 15 V,VGgs =0 


f=1 MHz 


Vps = 15 V, Veg = 0, 


Meare ne f=1kHz 


NRL 
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n-channel JFET bff 


; Perf C NRL 
designed for .. . See secon a 
= General Purpose Amplifiers BENEFITS 
= Analog Switches © Low Cost 


@ Automatic Insertion Package 


LL LidW 


ABSOLUTE MAXIMUM RATINGS (25°C) 


TO-92 

Drain-Source Voltage ............ 0.0.0.0. 0 0c eee 20 V See Section 5 1 
Drain-Gate Voltage......... 0.0.0.0... ccc eee eee 20 V 
Source-Gate Voltage......... 2.0.0.0. cece eee 20 V 
Forward Gate Current........... 0.0.0 cece eee 10 mA = INSENSITIVE TO LIGHT 
Total Device Dissipation at TA = 25°C ........... 310 mW D 

Derate above 25°C ........ 0.0.0... cece 2.82 mW/°C : 
Operating Junction Temperature Range..... —65 to +135°C 
Storage Temperature Range .............. —65 to +150°C s D8 & 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


: lGss Gate-Reverse Current ae VGs =-10 V, Vps = 0 . 
A|[BV Gate-Source Breakdown Voltage —20 Ig =-10 vA, Vps = 0 | 
Al 8Vass | -20 ae ee A: Ds 
1 | VGS(off) Gate-Source Cutoff Voltage 05 | -10.0 | Vps = 10 V, Ip =1HA 
Cc loss Saturation Drain Current | 0.5 | Vps = 10 V, Vgs = 0 (Note 1) 
D | 9fs Common-Source Forward Transconductance | 500 | 
Y f =1 kHz 
N | 9os Common-Source Output Conductance as 


Vps = 10 V,VGs =90 


NMLEOE OO] @] OO) NO] = 


| Common-Source Reverse Transfer f =1 MHz 


Capacitance 


oe 
o 

oO 
a 


NRL 


NOTE: 
1. Pulse test PW < 630 msec, duty cycie < 10%. 
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3-111 


MPF112 


n-channel JFET 


designed for... 


m@ VHF/UHF Amplifiers 
m Mixers 
@ Oscillators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Gate Voltage... . 0... . cece ee ee ee 25 V 
Source-Gate Voltage... ..... cc eee eee 25 V 
Drain-Source Voltage... 44.64.0004 Oot eee ewe eee oe 25 V 
Forward Gate Current.......... 0.0.0 cee eee eens 10 mA 
Total Device Dissipation at TA = 25°C............ 310 mW 

Derate above 25°C ...... 0... eee eee 2.82 mW/°C 
Operating Junction Temperature Range..... —65 to +135°C 
Storage Temperature Range .............. —65 to +150°C 


psy 


Performance Curves NH 
See Section 4 


BENEFITS 


@ Low Cost 
@ Automatic Insertion Package 


@ INSULATED CASE 
@ INSENSITIVE TO LIGHT 


dD S 6 


TO-92 
See Section 5 


D 
G 
Ss 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | Min | Typ 
1 IGss Gate Reverse Current ows ~0.01 

Ss 

T 

A 

T 

J 

Cc 


2 Gate-Source Breakdown _25 
Voltage 


Gate-Source Cutoff 
Voltage 


N 


Common-Source Forward 
Sfs Transconductance 


Capacitance 


Common-Source Reverse 


Common-Source Forward 

R 

S *(ves) Transconductance eee 
= Common-Source Input 

Crss Transfer Capacitance 


NOTE: 
1. Pulse test PW = 300 us, duty cycle < 3%. 
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umho 


xe) 


~ 
on 
o 


Test Conditions 


A VGs =-10 V, Vps =0 


Ig =-10uHA, Vos =0 


Vps=10V,Ip=1HA 


A Vps = 10 V, V&gsg = 0, (Note 1) 


f=1 kHz 


f = 100 MHz 


Vps = 10 V, Vgg =0 


= 1 MHz 


NH 
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monolithic dual bs 
n-channel JFETs oy oy aa 
designed for eis BENEFITS 


@ Low Cost 
@ Automatic Insertion Package 
m@ FET Input Amplifiers © Symmetrical Pin Out Allows Socket 
Insertion in Either Direction 


= Low and Medium Frequency Isolated Gate Leads Minimize Stray 
Differential Amplifiers Leakages 


Minimum System Error and Calibra- 


Impedance Converters tion . 
5 mV Offset Maximum (NPD8301) 


Precision Instrumentation CMRR 80 dB Typically 
Amplifiers Simplifies Amplifier Design 


Low Output Conductance 
= Comparators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-To-Gate Voltage ........ 0.0... cee eee ee +40 V 
Gate-Drain or Gate-Source Voltage 

Gate Current 

Total Package Dissipation (25°C Free-Air) 

Power Derating (to +125°C) 

Storage Temperature Range -55 to +125°C 
Operating Temperature Range -55 to +125°C 
Lead Temperature (1/16” from case for 10 seconds) .. . 260°C 


8-Pin Mini DIP (PIN 1) 
See Section 5 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Unit Test Conditions 
| Min | Typ | Max | Min | Typ | Max| Min | Typ | Max | 


Gate Reverse Current _ ae, 
Gate-Source Cutoff 
A Gate-Source Breakdown a ae 
BVGss Voltas —40 40 Vps =0,1G =-1HA 
| Saturation Drain Current a ly 20 V, Vv 
DSS (Note 2) a DS * Gs = 0 


Gate Current (Nore) | [| [100 | [-100f 

eg Gos vara —[-aa] —[-saf"o3|[so-a9[ [sav 8" spans 
Common-Source Forward ee pow) haf oe ha) 
Common-Source Output i a : 
ees 


Common-Source Input 


Capacitance 
Vps = 20 V, Ves =0 
Common-Source Reverse 


Transfer Capacitance 


Equivalent Short-Circuit 
Differential Gate-Source 
M {iv -V 
A | Oe S82". Voltage tt | fof | Sa nec 
a Nest 1382 Gate-Source Differential an'lavec yPS 20 V, Ip = 200 HA 
Drift (Note 3) = = 25°C to Tg = 85°C 
N Common- Mode Rejection = = 10 V to Vpp = 20 V 


NOTES: AVpp 

1. Approximately doubles for every 10°C increase in Ta. 4. CMRR = 20log39 | —-——~__] 4Vpp = 10 V. 
2. Pulse test duration = 300 us; duty cycle < 3%. 41VGsi1-VGsal 

3. Measured at end points, Ta and Tg. 
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COSCSCdN COCSddN LOCSddN 


NPD8301 NPD8&302 NPD8&303 


APPLICATIONS 


Inexpensive All-Epoxy 


General Purpose FET Input Op Amp 


15K 22 


390K 2 


+15 V 


For more information see: 


DESIGNING FET INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 


Describes the advantages of FET input operational ampli- 
fiers over their bipolar transistor counterparts. Includes data 
on noise, leakage current, offset and drift, CMRR and slew 
rate. Detailed design information and several practical cir- 
cuits are included. 


OFFSET ADJUST 
1K 2 


FET Input Instrumentation Amplifier 


+15 L144CJ 
Instrumentation Amplifier 


75K 2 10K 2 


87K 2 CMRR 


ADJUSTMENT 


NPD8301, 02, 03 


DRIFT 250 32 
COMPENSATION 


THIS CONFIGURATION SET FOR Ay = 10 


HOWEVER Ay =1+ alas 
Ry 


10K 2 BIAS CURRENT SET 


FOR 400 uA 
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p-channel JFETs 
designed for... 


= Analog Switches 
m= Choppers 
= Commutators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage (Note 1) ........ 30 V 
Gate Current 24 o/c Hotxiet aliases kee wes 50 mA 
Total Device Dissipation 

(25°C Free-Air Temperature)................ 350 mW 
Power Derating (to +125°C)................. 3.5 mW/°C 
Storage Temperature Range.............. -55 to.+125°C 
Operating Temperature Range............ ~55 to +125°C 
Lead Temperature 

(1/16” from case for 10 seconds)............... 300°C 


Performance Curves PS 
See Section 4 


BENEFITS 
@ Low Insertion Loss 
RpS(on) = 7582 Maximum (P1086E) 


@ No Offset or Error Voltages Generated 
by Closed Switch 
Purely Resistive 


AZ8O0ld 3I980ld 


TO-106 
See Section 5 
: 
Ss 
G 
€) 
S D ? 
BOTTOM VIEW s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Gate-Source Breakdown 


| Max 
BVGss Voltage 30 - 
| -10 | 


os 


2 IGss Gate Reverse Current ae 
I Drain Cutoff C a 
g | 'Dloff) rain Cutoff Current 
Vr || 05 | 
5 . 


al ¢ oer a Bet 
8 
9 'DSion) pee Drain-Source ON 
esistance 
10 | rds(on) Drain-Source ON Resistance Drain-Source | rds(on) Drain-Source ON Resistance Resistance 


CN Vos =e Vlpo te) 
Vpsion) Drain-Source ON Voltage | | -05| | -05 | Vv |VGs~=0, Ip =—6 mA (P1086E), Ip =—3 mA (P1087E) 


Tas [mo [ @ [ipseves-e 


"1 Cc Common-Source Input 
v ad Capacitance 


Common-Source Reverse 


12 Crss Transfer Capacitance 


14 Rise Time 


| 16] H] te Fall Time 

NOTE: 

1. Due to symmetrical geometry, these units may be operated with 
source and drain leads interchanged. 
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a 
15] E | talorty Turn-OFF Delay Time || ts || 25 
|| 0] | 100 | 


Test Conditions 


Ig =1HuA,Vps = 0 


VGs = 15 V, Vps = 0 


Vos = —15 V, Veg = 12 V (P1086E) 
VcGs = 7 V (P1087E) Ta = 85°C 


Ta =85°C 


f= 1 kHz 


Vps =-15 V, VGs =O 
f = 1 MHz 


Vos = 0, Veg = 12 V (P1086E) 
Vos = 7 V (P1087E) 


Vop = —-6 V, VGs(on) = 9 


VGS(off) ID(on) Re 
P1086E 12V —6mA 910 2 
P1087E 7V -3 mA 1.8K 2 
PS 
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low-leakage - 
pico-amp diodes 
designed for... eee 


‘ m < P @ Very High Off-lsolation 
= Clipping Circuits 1 pA Max (PAD1) 


= Diode Switching 


mg High Impedance 
Protection Circuits 


TO-18 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Forward Current ue ios saa Sp vies aoe Ewe Res 50 mA 
Total Device Dissipation ..................... 300 mW oe 
Storage Temperature Range............ -55°C to +125°C . ie 
Lead Temperature 
(1/16 from case for 10 seconds) .............. 300°C CATHODE Gu eae 


PAD1 PAD2 PADS PAD10 PAD20 PADS50 PAD100 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic } min | typ | max | unit | Test Conditions 


_ 
Oo 


1 PADI 

3 at Ae ee 8 

4|7] IR Reverse Current Fd 10 |p | PAD10 

| oscaenms bet Eee Ha 
1.5 


| 08 | PADI, 2,5 
pF VR=-5V,f=1 MHz 
PAD10, 20, 50, 100 
+V Vv + 


| ve Dacneesl 
a 


PAD10 


pia 
z <0 


} CONTROL SIGNAL 


APPLICATION 
Operational Amplifier Protection. Input Differential Voltage limited Typical sample and hold circuit with clipping. PAD diodes reduce 
to 0.8 V (typ) by PADS Dz and Dz Common mode input voltage offset voltages fed capacitively from the FET switch gate. 


limited by PADS D3 and Dg to $15 V. 
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n-channel p: J 
transducer/microphone 
preamplifiers 


Performance Curves 


designed for eee NYFA NYFC See Section 4 


= Hearing Aid Input Stages BENEFITS 


® Complete Preamplifier, Requires No 


m@ High Impedance Transducer Ene C on panente 
Buffer Amplifier Ss @ Compact for Placement at Transducer 


Electret-Condenser © Operates on Single Battery — 

; Ultra-High Input Impedance 
Ceramic 5 x 109 2 Typical 
Piezo-Electric Available in Chip Form for Hybrid 

- Capacitive oe 


Air Condenser 


= Self-Biased General Purpose 
High Impedance Source 
Followers "ns | nee 


TEST CONFIGURATION 
Vpp=13V 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Source and Drain-Gate Voltage . 

Gate Voltage (With Respect to Common) 

Forward Gate Current . he ee HE a 

Total Device Dissipation (25°C Free-Air) 

Linear Derating Factor (to85°C) . .... 3.0 mW/°C 
Storage Temperature Range ..... . -55to+150°C 
Operating Temperature Range .... . ~-25to+85°C 
Lead Temperature (1/16 from Case for 10 Sec.) . . 260°C 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


TEST CONDITIONS 
Alt characteristics (unless otherwise specified) 
Characteristic are measured in Test Configuration with V;,, = 100 mV (RMS), 
f= 1kHz,C, = 10 pF, Vpn = 1.3, Ry - 1 MEG 2 


_ 


D Operating Drain Current Range 
Rin Input Resistance* 200M isc | | 200M ‘ Vin = 100 mV DC Measurement, Ce, Shorted 
Rout Output Resistance Vin = 9. Cy Shorted 
Ay Voltage Gain : 
D 
vy |THO Total Harmonic Distortion ie ol 
N 


A lout Broadband Output Noise Voltage aa | | 20] ev | Vin = 0, f = 10 Hz to 10 kHz, C, Shorted 


st Vop 20V.Vin 9. 


OY OEenN [HO] ni at wl rw 


f= 1MHz, C,, Shorted 


NYFC NYFA 


NOTES: 
1. Drain-Gate Breakdown Guaranteed by Drain-Source Breakdown Test. 2.M= 106, G= 109. 
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OOEL OOLL 


T100 T300 


APPLICATIONS 


Basic JFET Source Follower Equations are: 


2 
Ip = 'pss (v= =88 (1) pete 
Vp eee ae ts Rs 
where V6s = -Ip Rs (2) Ay = Ofs Rout 
we (2 ; (3) 
fs" Vp \lpsg 
T100 as a Micropower Preamplifier — T100/T300 as an Impedance Converter 
As in a Hearing Aid Input for Transducer Input 


+V 
—~t—Ip~ 50uA 


TO LINE 


TO LINE 


1100/T300 = 
L. TRANSDUCER {MPEDANCE CONVERTER 
CRYSTAL T100 MICROPOWER *NO CAPACITOR ISOLATION IS REQUIRED FOH CAPACITIVE 
MICROPHONE IMPEDANCE CONVERTER TRANSDUCERS OR HIGH-IMPEDANCE PURE VOLTAGE SOURCES. 


T100/T300 as a Preamplifier in a Microphone Amplifier Circuit 


4-16 82 
SPEAKER 


ELECTRET T100/T300 AUDIO AMPLIFIER 
MICROPHONE IMPEDANCE CONVERTER (LM380 SHOWN) 


T100/T300 as a Self-Biased Proximity Sensor Works on Detected Changing Field 


30K &2 


ELECTRIC FIELD 62K 2 


DETECTOR PLATE* 


1MEG a] 


Lae 


T100/T300 


Vout (0 or 5 V) 


— GAIN OF THREE PEAK DETECTOR SCHMITT TRIGGER 


*DETECTOR PLATE MAY BE DOUBLE-SIDED PC BOARD OR ANY INSULATED METAL SHEET 


3-118 


(4) 


APPLICATIONS (Cont'd) 


T300’s as Low Signal Level, High Impedance Instrumentation Amplifier 


+1.3V 


VARIABLE 


22M &2 


HIGH IMPEDANCE BRIDGE 


IMPEDANCE CONVERTER 


T100 in a High Impedance Precision Rectifier for AC/DC Converter 


T300 
0.0025 ; F ! 


AC INPUT 
0 to 200 mv (RMS) 


40 Hz to 15 KHz 


Source Follower with Voltage Gain Typically Greater 
Than 0.95 V/V and Zou Typically Less Than 602 


Vg +5V 


2N4250 


100 pF 


AC 
OUTPUT 


INPUT 
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OOfL OOLL 


TIS88A 


n-channel JFET 


designed for... 


m VHF/UHF Amplifier 
@ Oscillators 


@ Mixers 


ABSOLUTE MAXIMUM RATINGS 


Bs} 


Performance Curves NH 
See Section 4 


BENEFITS 

@ Specified for 100 MHz and 400 MHz 
Operation 

@ Low Cost 

@ Automated Insertion Package 


Drain-Source Voltage ........ 0... cece eens 30V 

Drain-Gate Voltage... ... 0... ccc ee ees 30 V TO-92 

Reverse Gate-Source Voltage..............000000- —-30 V See Section 5 

Forward Gate Current............0. 00 cee ceca 50 mA 

Total Device Dissipation @ 25°C................ 360 mW fie INGORE CASS 2 
Derate above 25°C ........ cece eee 2.88 mW/°C 

Storage Temperature Range .............. —65 to +150°C D 

Operating Junction Temperature Range..... —55 to +125°C 

Lead Temperature 5 
(1/16” from case for 10 seconds) ............00. 260°C Os $ G OD 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 
BVGss _Gate-Source Breakdown Voltage 


Gate Reverse Current 
VGS(off) Gate-Source Cutoff Voltage 


Ipss Saturation Drain-Current (Note 1) 


lYos| Common-Source Output Admittance 


Ciss Common-Source Input Capacitance 


OLDOIn  aolalAlLorni— 


Crsgs Common-Source Reverse Transfer Capacitance 
Re(Yjs;) Common-Source Input Conductance 


Re(Yos) Common-Source Output Conductance 


11 
12 


Common-Source Input Susceptance 


p | !mlYos) Common-Source Output Susceptance 
M Re(Yj,;) Common-Source Input Conductance 


ay 
oa 


A|Im(Yj,) Common-Source Input Susceptance 


M 
| 
Cc 


= 
fe>] 


= 
~ 


Re(Ygs) Common-Source Output Conductance 


_ 
[ee] 


Im(Yos) Common-Source Output Conductance 


_ 
ie) 


Common-Source Neutralized Insertion 
Power Gain 


NO 
(=) 
q) 
ne] 
a 


i) 
—_ 

2 

nm 


Noise Figure 
22 


NOTE: 
1. Pulse tested: pulse width = 300 us, duty cycle < 2%. 


l¥fs| Common-Source Forward Transfer Admittance 


n 
” 


—_ _ —_ 
&] ow Oo 
tt r 


Re(Y¢,) Common-Source Forward Transfer Conductance 


Test Conditions 
ig =-1uA, Vps = 9 


VGgs =—-20 V, Vps = 0 


w 
) 
< 


Is 
> po] 


Ta = 100°C 
V Vos = 15 V, Ip = 10 nA 

mA Vps = 15 V, Ves = 0 

Vps = 15 V, Ves = 0, f = 1 kHz 

Vos = 15 V, Ves = 0, f = 1 kHz 


Vps = 15 V, Ves = 0, f = 1 MHz 


Vps = 15 V, Veg = 0, f = 100 MHz 


o 
°o ~ 
a |e o db 


Vos = 15 V, Ves = 0, f = 400 MHz 


V 15 V,1 5mA ee 
= ‘ = m 

a ai f = 400 MHz 
Vps = 15 V, Ip = 5 mALf = 100 MHz 
Rg =1K 2 f = 400 MHz 


NH 
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n-channel JFETs 


designed for... 


= Analog Switches 
= Commutators 
= Choppers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -30 V 
Gate Curent: 2 cscs ee eee ad ewan eek Se ates 50 mA 
Total Device Dissipation at 25°C Case Temperature 

(Derate 10 MW/°C) ... 0... eee 1.8W 
Storage Temperature Range.............. -65'to +200°C 
Lead Temperature 

(1/16” from case for 10 seconds).............. 300°C 


bs} 


Performance Curves NC 
See Section 4 


BENEFITS 
@ Low Insertion Loss 
Rps(on) < 50 2 (U202) 


® Good Off-lsolation 
ID(off) <1nA 


TO-18 
See Section 5 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


IGSS Gate Reverse Current 


s BVGsSSs Gate-Source Breakdown Voltage - 
VGS(off) Gate-Source Cutoff Voltage 


ID (off) Drain Cutoff Current 
Ipss Saturation Drain Current (Note 1) 


7 F lds(on) Drain-Source ON Resistance 


(o>) no |; Pw] Nn] — 


A 
Cc 
8 D Common-Source Input 


Y Ciss Capacitance (Note 1) 


N 
Common-Source Reverse Transfer 


9 Crss Capacitance 


Ww 
w [o) 


NOTE: 
1. Pulse test required, pulsewidth = 300 usec, duty cycle < 3%. 
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\ 
' 
WwW 
foo] 
on on 

\ 

: WwW 

| 
i) 
Oo 
Eps eis 


w 
3 
wW 
a 
w 
A 
sj 
ima 
ES 
] 
= 
= 
x 
N 


Test Conditions 


GS =-20V,Vps=0 


H 


150°C 
Ig =-1uA, Vos =0 
Vos = 20 V, Ip = 10nA 
Vps =10V,VGs =-12V 5 
oS as 150 C 


150 A | Vps = 20 V, Ves = 0 


| 50 | ohm | Vgs=0, Ip =90 f= 1kHz 


Vps = 20 V, Vgs=0 


Vos =0.VGSs=-12V 


NC 
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cOcN LOTN OOTN 


U231 U232 U233 U234 U235 


monolithic dual 
n-channel JFETs 


designed for... 


= Differential Amplifiers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -50 V 
Gate Current ...... 0... cece eee ee eee ee eee ees BOMA 
Total Device Dissipation at 25°C 

(Derate 1.7 mW/°C to 200°C) ............... 300 mw 
Storage Temperature Range.............. -65 to +200°C 
Lead Temperature 

(1/16 from case for 10 seconds) ............... 300°C 


psf 


Performance Curves NNP 
See Section 4 


BENEFITS 
@ Good Matching Characteristics 


TO-71 
See Section 5 


D, D2 


Gi G2 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Test Conditions 


; GSS Gate Reverse Current ee VGs = -30 V, Vps =0 150°C 
31)S8 | BVess Gate-Source Breakdown Voltage ig =-1 HA, Vos = 0 
4 . VGS(off) Gate-Source Cutoff Voltage |e} Vv Vps=20V,Ip=itnA 
5/ TT] VGs Gate-Source Voltage Bea eee 
1 | Ff 50 | pA | Vpg =20V, Ip = 200nA 
6; C Gate Operating Current 
op 125°C 
7 Ipss Saturation Drain Current (Note 1) | 08 | | mA | Vos = 20 V, Ves =0 
8 Ofs Common-Source Forward Transconductance (Note 1) aa ae ——— 
10 [sos Conon Scutee uit Condctanes Vos = Pisano [Vps=20V,veg=0 | f= 1kHs 
E " [Gar Garon Sure Castes ak 
14 ey Equivalent Short Circuit Input Noise Voltage < f = 100 Hz 


Characteristic 


U231 | U232 U234 | U235 
Max | Max Max | Max 


Test Conditions 


151 | ligt-Iga! Differential Gate Current 2 Vag = 20V,!p=200uA | 125°C 


16 (Ipss1-IpSs2) Saturation Drain Current 


Ipss1 Match (Note 1) 
rhea Sg BOoooee 
iT Ta= 25°C 
18 25 75 A 
AT Differential Drift (Note 2) ” . A=-55°C 
19 N 7 oe 20 V, Ip = 200 vA Tg = 25°C 
20 (951-952) Transconductance Match 3 
(Note 1) 
Ost =1kHz 
Differential Output 
Bost! Canines Seeee 
NOTES: 


1. Pulse test required, puisewidth = 300 us, duty cycle < 3%. 
2. Measured at end points, Ta and Tp. 
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matched dual vs 
n-channel JFET 
designed for . . . oly on oat 


= Wideband Differential | BENEFITS 


Amplifiers © High Gain through 100 MHz 
gf, = 5000 umho Minimum 


@ Matching Characteristics Specified 


LSan 


ABSOLUTE MAXIMUM RATINGS (25°C) TO-78 


See Section 5 


Gate-Drain or Gate-Source Voltage ............... -25V D190 OD, 

Gate Current $.0-o.y ais fate be aud wea, eo ane Died 50 mA 

Device Dissipation (Each Side), T a = 85°C Gy G2 
(Derate 3.85 MW/°C)... 0.0... ee eee 250 mW s10 Os, 

Total Device Dissipation, Ta = 85°C 
(Derate 7.7 mMW/°C).... 0.00.00... cee eee 500 mw 

Storage Temperature Range.............. -65 to +150°C 

Lead Temperature : 
(1/16’ from case for 10 seconds) ............... 300°C sOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25° unless otherwise noted) 


Characteristic Test Conditions 


= 


2 
3 : BVGSS Gate-Source Breakdown Voltage -25 eee J IG =-1 HA, Vps = 0 
411} VGSioff) Gate-Source Cutoff Voltage pt | 8 | Vps=10V,Ip=1nA 
5 : Ipss Saturation Drain Current (Note 1) | 5 | 40 | oma Vps = 10 V, Ves =0 
6 Gfs Common-Source Forward Transconductance | 5000 | 10,000 Vps = 10V,Ip=SmA = 1kHz 
7 g Common-Source Forward Transconductance 10,000 V =10V,!Ip=5mA | f= 100 MHz 
p [a | S000 | 10,000 | | Vog= 10, Ip 
81 Y 1 gos Common-Source Output Conductance 150 Vps=10V,Ipn=5mA | f=1kHz 
io DS D 
9 A | 90s Common-Source Output Conductance | 150 | f = 100 MHz 
101M] Ciss Common-Source Input Capacitance 
I VpG = 10V,Ip=5mA ]} f= 1 MHz 
11} ¢] Crss Common-Source Reverse Transfer Capacitance 
12 Equivalent Short Circuit Input Noise Voltage f = 10 kHz 


I 
13]M epee Saturation Drain Current Ratio (Notes 1 and 2) Vos = 10 V, Vgs = 0 
a| '!oss2 
14 : VGsi-VGs2! Differential Gate-Source Voltage | | 100 | mv | 


Hl g 
15] | — Transconductance Ratio (Note 2) pos f tf VpG=10V,ip=5mA 

ee f= 1kHz 
16| & Jos1-Gos2! Differential Output Conductance FT 20 | umho | 


NOTES: NZF 
1. Pulse test required, pulse width = 300 ps, duty cycle < 30%. 
2. Assumes smaller value in numerator. 
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U290 U291 


n-channel JFETs bs} 


Performance Curves NVA 


designed for... Seo Section 4 


# Analog Switches BENEFITS 


@ Ultra-Low Insertion Loss 


= Commutators Rps(on) < 2.5 & (U290) 


® High Off-lsolation 
ID(off) < 1nA 


m= Choppers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


TO-52 
Reverse Gate-Drain or Gate-Source Voltage......... -30 V See Section 5 
Gate CUreN es casi e ce aS os he eae eee eae 100 mA 
Dra Garrent vos. chad csin ss conta See tie tees 115A 
Total Device Dissipation at 25°C 
Free-Air Temperature (Note 1)............... 500 mW 
Storage Temperature Range.............. -65 to +150°C 
Lead Temperature ere 
(1/16’ from case for 10 seconds).............. 300°C s D S 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


U290 


aac sre a mesos: 


ae ee ee ee Ee ee 
Se 


BVGSSs Gate-Source Breakdown Voltage ef fe ea ig =-1yHA, Vps =0 
T VGS (off) Gate-Source Cutoff Voltage | -10 | -15 | -45 | Vps=15V,ip=3nA 


A | na_| 
T | 'Dioff) Drain Cutoff Current fo Vps =5V.VGs =-10 V 
| = — 150°C 
| 
C | Vps(on) Drain-Source ON Voltage | mv | V6s=0,!lp=10mA 


Saturation Drain Current 
oo ASS a 


| Foss samara ae [| [a Present 

12 m(CDGO__DrainGate OFF Capacitance Drain-Gate OF F [CpGo. ———Drain-Gate OFF Capacitance | + f= 1 MHz 
files seer [fe] =|" 

14| [tdion) __Turh-ONDelayTime ee Vpp = 1.5V, Ip(on) = 30 mA, Ry = 5022, 


1 |W og Tu OFF ane i ae] ™ | vet = 12 20 
7] fy rate di] | |_| Vasior= - 7 0200) 


NOTES: 


1. Derate linearly at the rate of 4.0 mW/°C. 
2. Pulse test required pulsewidth 300 us, duty cycle < 3%. 


NED] OER PEO prmo] 


oo 
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n-channel JFETs S 


Performance Curves NVA 


designed for eo © @ See Section 4 


= Analog Switches BENEFITS 

e@ Ultra-Low Insertion Loss 
= Commutators RDSion) < 2.5 2 (U295) 
|| Choppers ® High Off-lsolation 


ID(off) <1nA 
® Higher Power Dissipation Package 
than U290, 1 
@ No Offset or Error Voltage Generated 
~30 V by Closed Switch 
Purely Resistive 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Reverse Gate-Drain or Gate-Source Voltage ........ 
Gate CurreAt oc ote ariee etek aie ak ee Date ea 100 mA 


Total Continuous Free Air Device Dissipation 
at (or Below) Ta = 25°C 
(Derate 6.4 mW/°C to 150°C)... ........0.40.. 800 mw 
Total Continuous Device Dissipation 
at (or Below) Tc = 25°C 
(Derate 24 mW/°C to 150°C)... 2... eee. 3W 
Storage Temperature Range .............. —-65 to +150°C 
Lead Temperature e 
(1/16 from case for 10 seconds) ............... 


TO-39 
See Section 5 


(e%) 

io) 

oO 

) 

@) 

7) o 
a) 

rs) 

‘s) 

n 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


no) 3 mS t]s 


Characteristic Test Conditions 


IGss Gate Reverse Current 


1 
2 
3 
4] slVGS(off) Gate-Source Cutoff Voltage 
5 
6 
7 


VGs =—-15 V, Vps = 0 150°C 
Ig =-1 uA, Vps =0 
Vps=15V,Ip=3nA 


fo) 


~ oo | ws x! b 
oi O|N] N ol 


Vop = 1.5 V,!p(on) = 30 mA 
VGS(on) = 9, RL = 50 2 
VGS(off) = -12 V (U295) 
VGS(off) = —7 V (U296) 


141 Itg(on) Turn ON Delay Time 


Rise Time 20 


_ 
a 
4 


16 Tita (off) Turn OFF Delay Time 
17 te Fall Time 


| 
ron) 
N N \ 
rs) ro = 


T 
Al'Dioff) Drain Cutoff Current Vos =5 V, Vgs =-10 V = 
T 150°C 
'lVpsion) Drain Source ON Voltage 0 mV |VgGgs =0,Ip =10mA 
c : ; 
Saturation Drain Current _ _ 
81 |lpss (Note 1) 200 A |Vps =10V, Ves =0 
Static Drain-Source ON 
= = A 
9} |TDS(on) Resistance a ay NGS Ml? Iam 
10 Ip|rds(on) Drain-Source ON Resistance aes 2 |VEs=9, lp =0 f =1 kHz 
X[esco Source Gave OFF Capestnes 
11 N CsGo Source-Gate OFF Capacitance _ VsG =15V, Ip =0 
12 |AlCpgo Drain-Gate OFF Capacitance 0 - |¥pG=15V,Is=0 pesos: 
1 Source-Gate Plus Drain-Gate 
Vps = 0, Ves = 0 
Low 


NOTES: 
1. Pulse test required pulsewidth 300 us, duty cycle < 3%. 
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96cN S6zN 


U306 


U304 U305 


p-channel JFETs pf 


designed for . . . Soo Sonica av" 


= Analog Switches BENEFITS 
@ Low Insertion Loss 
=# Commutators Rpsion) < 85 2 (U304) 


® High Off-lsolation 
ID(off) < 500 pA 


= Choppers 


TO-18 


ABSOLUTE MAXIMUM RATINGS (25°C) See Section 5 
Reverse Gate-Drain or Gate-Source Voltage (Note 1).. 30V 
Gate: Current ia ovo sown bee awn hee eee aus 50 mA 
Total Device Dissipation, Free-Air 
(Derate 2.8 mW/°C).. 0... ee ee 350 mW 
Storage Temperature Range.............. ~65 to +150°C P 
Lead Temperature . 
(1/16 from case for 60 seconds) ............. 300°C s Gc s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic rin | Max | Min tax | Min | Max | Test Conditions 
1 | nw 
ae eee ee ee eee ee 
2 st pea 1g 
3 BVGss Gate-Source Breakdown Voltage | 30} | 30f | 30) | ig = 1HA, Vps =9 
4 s VGS(off) _Gate-Source Cutoff Voltage Pe | AO 9S Ce) th a Vos =-15V,Ip=-1uA 
T Ve6s = 0, Ip = -15 mA (U304), 
5 . VbDS(on) Drain-Source ON Voltage Ip = -7 mA (U305), 
, Ip = -3 mA (U306) 
6; C | Ipss Saturation Drain Current (Note 2) | -30 | -90 | -15 | -60 | -5 | -25 | mA | Vps = -15 V, Ves =0 
7 Vps = -15 V, VGs = 12 V (U304), 
ID (off) Drain Cutoff Current Ves = 7 V (U305), 3 
8 Ves = 5 V (U306) 18o¢ 


rds(on) Drain-Source ON Resistance 


aaks VG6s= TEE 0 f = 1kHz 
Ciss Common- Source Input Capacitance 


Vps = -15 V, Vgs =0 
Vps = 0, Ves = 12 V (U304) 
V6s = 7 V (U305), 
VGs = 5 V (U306) 


a | | 304 | u305 | u306 
Yoo 

zs 

be 


f = 1 MHz 


Common-Source Reverse Transfer 
Capacitance 


hes 

ae ESS 

ar SS BS 

td(on) Turn-ON Delay Time SOME 
aes 5 al 

Seas 3 


Crss 


VD “6V 
BV 
Cac om [Tee | 0 
| VGS(on) 


sais Turn-OFF Delay Time 
Te a 0 


Fall Time 


NOTES: PS 
1. Due to symmetrical geometry these units may be operated with 

source and drain leads interchanged. 
2. Pulse test pulsewidth = 300 us, duty cycle < 3%. 


ayal @ 
Peocere [ane 
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n-channel JFETs 


designed for eee See Section 4 


m= VHF Amplifiers 


Performance Curves NZA 


BENEFITS 
@ Industry Standard 


psf 


OLEN 60EN 8O0EN 


= Front End High Sensitivity © High Power Gain 
afi 16 dB at 105 MHz, Common-Gate 
Amplifiers 11 dB at 450 MHz, Common-Gate 
m Oscillators e Low Noise 
: 2.7 dB Noise Figure at 450 MHz 
m@ Mixers @ Wide Dynamic Range 


Greater than 100 dB 


@ 75 {2 Input Match Common Gate 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage . . 
Gate Current i. booties eh Raees 
Total Power Dissipation at TA = 25°C .......... 500 mW 
Power Derating to 150°C ......... 
Storage Temperature Range........ 
Lead Temperature 


(1/16”’ from case for 10 seconds) . 


TO-52 
te eek Bee Ss -25 V See Section 5 
i ee taste ge 20 mA 
Slate Ae ard cdi 4.0 mW/°C 
er -65 to +150°C 
sot Aepate 300°C ao 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


we 


pS 


o 


Characteristic 


IGss Gate Reverse Current 


r VGSloff) Gate-Source Cutoff Voltage 


2 
Gate-Source Breakdown 
t[evoss Vas Bate 


Gate-Source Forward 


Common-Gate Forward 
1 
Common-Gate Output mn 
9og Conductance B 


Past [3s Hae L 


Fa ee ee a ee a He ie 


| Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | seein 
SeeSecoe= oo 
Ta= 125°C 


C0 [Fe Pea |ves9 


G=-1 KA, Vps = 0 


Saturation Drain Current 


Pais Vos 10V 


Equivalent Short Circuit as Vps = 10V, 
Input Noise Voltage Jiz Ip =10mA 


2 VGsif) Voltage 
7 
D 
Bly 
N 
9 Al Cog _——Drain-Gate Capacitance | 1Cgg -—=s«CDrrain-Gate Capacitance Drain-Gate Capacitance 
M 
10 | 4 |Cgs_-—=s«Gate-Source Capacitance | |Cgs_-—=s«Gate-Source Capacitance | Source Capacitance 
Cj 
11 
12 Common-Gate Forward 
13 Transconductance 
14 Common-Gate Output 
15 Sog Conductance 
16 Common-Gate Power 
17 Gain (Note 2) 
18 
Noise Figure 
19 
NOTES: 


1. Pulse test duration = 2 ms. 
2. Gain (Gpg) measured at optimum input noise match. 


FE GE 7 ud 


asl 20] [asl 20] | ss] 20, 
Perf esl [27] esp | 27) 36 


f = 1 MHz 


f = 100 Hz 


f = 105 MHz 
f = 450 MHz 
f = 105 MHz 
f = 450 MHz 
f = 105 MHz 
f = 450 MHz 
f = 105 MHz 
f = 450 MHz 


NZA 
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U308 U309 U310 


APPLICATIONS 


200-250 MHz Wideband Amplifer (1 dB Ripple) 2 Tone Intercept & Compression 
3-Stage Amplifier Circuit Point Measurement 


Cc rn INTERCEPT POINT 
4 2 
B/W (1 dB) = 50 MHz 


fo = 225 MHz 


POWER OUT (dBm) 


3rd ORDER 
INTERMODU- 
C4, C4, C7, Cg = 68 pF L4,13,t5 = 120 nHy LATION 

Ca, C5 = 500 pF Lo,l4q4,lg = 222 nHy : PRODUCT 

G3, Cg, Cg = 1,000 pF RFCy, RFCo = 2.2 uHy 

Q7,Q2,Q3 == Siliconix U310 Ry. Ro = 5122 


RFC, 


POWER IN (dBm) 


450 MHz Common Gate Amplifier Noise Figure vs. Power Gain 


6 
C3 Vp =+20V 


U310 
t f = 450 MHz 


a a ea a 


GAIN 


(QP) NIVS Y3MOd 


o 
2 
uw 
x 
2 
4 
in 
Ws 
a 
o 
2 
a 
“ 
ao 


*Vop spe ea 
Cy, Cz — 0.8-10 pF JFD model MVM 010W RFC - 33H MILLER type (9230-30) 3. dB BANDWIDTH = 10 MH 
C3, Cq — 8-35 pF Ene serres 539 002D Ty - one turn, - 16 copper wire, %"’ 1.0. (Air Core) 0 is 0 
Cs, Cg — 5000 pF Erie (2443-000) Top — one turn, = 16 copper wire, 4" 1D. (Air Core} 4 6 8 10 12 14 16 18 20 22 24 
C7 — 1000 pF ALLEN-BRADLEY type FASC Tag - one turn, = 16 copper wire, 4" 1.D. (Air Core) 
Ip — DRAIN CURRENT (mA) 


Comparison of Mixer IM 


Characteristics 


SOURCE INJECTED MIXER (L.O. & SIGNAL) 
FREQ LO = 120 MHz; POWER LO: +17 dBm 
7 FREQ SIG = 150 MHz 


Prototype Active Balanced Mixer” 


\ DRAIN IMPEDANCE: 


1700 ohms ee « e 
5000 ohms -————- 


NOISE FIGURE a 
‘“ Os,, 
Or e 


NOISE FIGURE — dB 


wgP — INIOd LdJOY3INI 4304 


Cy, Cg — .01 afd C49 - 0.1 uF 

Co, C4 ~— 1-10 pF Ly, Lo — 1.3 uhy 

C3 — 1000 pF Q4, Q2— U310 

Cg, Cg — 30 pF 4 — RELCOM BT-9 : 1 2 3 4 


C7, Cg — 68 pF . Vas — GATE-SOURCE VOLTAGE (VOLTS) 


*Reference Siliconix Application Note AN71-2. 
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n-channel JFET FF 


Performance Curves NZA — 


designed for... See Section 4 


= VHF Amplifiers BENEFITS 
@ High Power Gain 
w@ Oscillators 16 dB Typ @ 105 MHz, Common- 
Gate / 
A 11d8 Typ @ 450 MHz, Common- 
m@ Mixers Gate 


@ Low Noise Figure 
1.5 dB Typ @ 105 MHz 


2.7 dB Typ @ 450 MHz 
® Wide Dynamic Range—Greater than 
100 dB 
ABSOLUTE MAXIMUM RATINGS (25°C) TO-72 


See Section 5 


Gate-Grain or Gate-Source Voltage ............... -25 V 
Gate: unre nts cht ane nt a ee naib eee ao ate aud 10 mA 
Totel Device Dissipation (Derate 1.7 mW/°C) slinie d 300 mW 
Storage Temperature Range.............. -65 to +200°C 


Lead Temperature 
(1/16 from case for 10 seconds) ............. 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | min | Max | Unit | Test Conditions 


1 | | -ts0} pa | : 


3 - BVGsSSs Gate-Source Breakdown Voltage peel ol Ig =-1HA, Vps = 0 
4 VGS(off) Gate-Source Cutoff Voltage Tal el Vps=10V,Ip=1nA 
5/¢ 1 Ipss Saturation Drain Current (Note 1) SS Vps = 10 V, Veg = 0 
6 VGS(f) Gate-Source Forward Voltage Iig=1mA, Vps=90 
7 Common-Gate Forward Transconductance (Note 1) ea 000 ae Rea 
umho Vps=10V,Ip =10mA f = 1kHz 
: Jog Common-Gate Output Conductance | | 180 
" 


Cgd Gate-Drain Capacitance a 
VpG=10V,Ip= 5mA f= 1MHz 
Gate-Source Capacitance Foe ee 


NOTE: 
1. Pulse test duration = 2 ms. 
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LLEN 


U312 


n-channel JFET a : { 


Performance Curves NZF 


designed for ee 6 See Section 4 


@ VHF/UHF Common-Gate BENEFITS 


Amplifiers @ High Power Gain 
10 dB Typical at 450 MHz, 
Common Gate 

@ Low Noise 
NF = 3.5 dB Typical at 450 MHz 


=m Mixers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -25 V TO-52 
Gate: Curent: 2.62014 3425 wae auetis ba ee aeaee 10 mA See Section 5 
Total Power Dissipation at or below 25°C 
Free-Air Temperature ............. 0000 eeee 500 mW 
Power Derating ................ er uenee yee. 4.0 mW/°C 
Operating Temperature Range............ -65 to +150°C 
Storage Temperature Range.............. -65 to +150°C 
Lead Temperature . tee 
(1/16”’ from case for 10 seconds) ............... 300°C s D s 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise — 


Characteristic ae Test Conditions 


A 
| 
Cc 


ess easneotvne [fv ig= 10 Vos=0 

os Geren Out toncann |_| 20 | we : 

N Cga Gate-Drain Capacitance | | 42) er Ges Uigsiowk ae 
Cgs Gate-Source Capacitance | | 38] pF | 


NOTE: NZF 
1. Pulse test duration = 2 ms. 


Oo, Oni op alr jolrny i= 
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2.1% 


n-channel JFETs 


ABSOLUTE MAXIMUM RATINGS (25°C) 


1. Pulse test duration = 2 ms. 


5 


Performance Curves NZF 


designed for... See Section 4 


= UHF Amplifiers BENEFITS 


® High Power Gain 
10 dB Typical at 450 MHz 


@ Low Noise 
3.4 dB Typical at 450 MHz 


Low Intermodulation Distortion 
Hermetic Stripline Package 


OD-84 
See Section 5 


Gate-Drain or Gate-Source Voltage ............... 

Gate CUIent (iene dd oe ete eas began de tees 10 mA 

Total Device Dissipation (Derate 1.0 mW/°C) ..... 175 mW ( s 
Storage Temperature Range.............. -65 to +200°C 

Operating Temperature Range............ -65 to +200°C S G 

Lead Temperature 


(1/16’’ from case for 10 seconds) ............... 300°C Note: G* is back Gate contact. 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Unit Test Conditions 


Characteristic Min | 


nA 
IGSs Gate Reverse Current pt td na | VGs=-15V,Vps =0 3 
fess ovenowmcume = = 150°C 


-1 
BVGSS Gate-Source Breakdown Voltage | -25{ | Ig =-1uA, Vpsg =0 


Vv 
VGS(off) Gate-Source Cutoff Voltage ty | Vps=10V,iIp=i1nA 


Ipss Saturation Drain Current (Note 1) | 10} 30{ ma | Vps = 10V,VGs5=0 
Ofs Common-Source Forward Transconductance 6000 } 10,000 


QA- aA DAN 


D 

¥ Eumho f=1kHz 
7 N | 9os Common-Source Output Conductance | | 200| 

A Vps = 10V,Ip =10mA 
81M | Ciss Common-Source Input Capacitance 5 

: pF f= 1MHz 
9 Crss Common-Source Reverse Transfer Capacitance ae 
NOTE: 
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sLer 


J315 


450 MHz Gain and Noise Figure Test Circuit for J315 


3-132 


cl 


2.5-11 ERIE N650 


C2, C3 .8-10pF JFD MVMO10W 
C4,C5 1000pF AB FASC 


c6 
c7 
L1 
L2 
RFC 


100pF 

10pF 

17 r hy 3/4" 28 AWG 
100nhy, 2T 1/4 OD =18 AWG 
.33 hy Miller 9230-30 


n-channel JFETs S 


Performance Curves NZA 


designed for ee e See Section 4 


@ VHF Amplifiers BENEFITS 
: @ Hermetic Strip Line Package 
i Oscillators @ High Power Gain 


16 dB Typical at 105 MHz, 
e Common-Gate 

= Mixers 11 dB Typical at 450 MHz, 
Common-Gate 
@ Low Noise Figure 

1.5 dB Typical at 105 MHz 

2.7 dB Typical at 450 MHz 


@ Wide Dynamic Range—Greater than 


100 dB 
@ Worst Case Input Power Match (75 22) 
VSWR 1.25:1 
ABSOLUTE MAXIMUM RATINGS (25°C) 
Gate-Drain or Gate-Source Voltage............... -25 V OD-84 
See Section 5 


Gate Current w4.cnew eh de bd bho eee eee eee: 20 mA 


Total Device Dissipation ................-. 0. 175 mW > Gt i 
DOR ate cite beneath bens BE we ee eed 1 mW/°C 
Surface Temperature Range............ -65°C to +200°C G 
Lead Temperature 1/16 From Case (max 10Sec).... 300°C s 
S G 


Note: G* is back Gate contact. 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic iia ar iin Hone Test Conditions 


s | 'Gss Gate Reverse Current He VGs=-15V, Vps=0 = 
2/6 ers T= 128°C 
31a | 8VGss Gate Source Breakdown Volt. }-25 | | -25] | Ig =-1HA, Vps =0 
41T | VGSs(off) Gate-Source Cutoff Voltage pe V 1Vps=10V, Ip =1tnA 
5 : VGS(f) Gate-Source Forward Voltage ae IG = 10 mA, Vps = 0 
6 | Saturation Drain Current 12 mA|Vps = 10 V,V 0 (Note 1) 

DSS DS = GS = 


30 to 
Traniooneceanes. Wome 
ra ip=10mA f = 1 kHz (Note 1) 
Common-Gate Output 
8 ¥ } 909 Conductance | tis} | 150) 150 


fe 
a" [eqs nea concrane | | 2[ | a] [vos= ov an 
o] [em ewsewmownire Tat [ay fen 


NOTE: 
1 Pulsed (test duration 2 mS) 


NZA 
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Z£Ler 9Ler 


U320 U321 U322 


n-channel JFETs _ mm :{ 


Performance Curves NIP 


designed for ® : 6 See Section 4 


m= VHF Buffer Amplifiers BENEFITS 
ege e High Gain 
a IF Amplifiers dfs = 120,000 zmho Typical 
@ Wide Dynamic Range 
@ Low Intermodulation Distortion 


TO-5 
ABSOLUTE MAXIMUM RATINGS (25°C) Fee 
Gate-Drain or Gate-Source Voltage................ =25 
Gate CUTLONt siete S Ahad teeta a aie wwe Rae Ba 100 mA 
Total Device Dissipation (25°C Case Temperature)...... 3 W 
Power Derating (to 150°C) .................. 24 mw/°C 
Storage Temperature Range ....... Beso eG —55 to +150°C | D 
Operating Temperature Range............. —55 to +150°C 
Lead Temperature S ee 
(1/16” from case for 10 seconds) ............... 300°C s s D 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


aa ee cc vate 
-3 -3 -3 nA 

Cee a 
3| T [Vas(ort) Gate Source Cutoff Vonage | -2| | -10f 1| | -#| -a| | -w| | |Vos=8v.ip-ima 

4] Al avGss _ GateSource Breakdown Vortage | 25] |_| 25] [| [-25[ | | ~ [ig=-1ua. Vps=ov 

5| 1 [pss ___Seturation Drain Current (Note 2)] 100] | 800 | 80] | 260 | 200] | 700 | ma | Vos=15V, Vas= OV 

al ¢ Pa Tig = tina vs= 0 

7 Pe tf 2 ves 0Vv, p= 10ma 
[Semmes 2 ea me [oa on isvvenrow [iva 
9 Ciss ile Input 


Common-Source Reverse 


Transfer Capacitance V6s=-10V, Vps=0V | f= 1MHz 


3 
O-Z>2<0 

i?) 

2 


11 Cgs Gate-Source Capacitance fost Qe VGs = -10 V, Ip =0 

12 | 12 | Vep=-10V,Is=0 
_ Equivalent Short Circuit 

13 En Input Noise Voltage fe es 

14 Common Gate Forward 


Transconductance 


Commen-Gate Input 


Conductance 


Vv = 20 V, 1p = 25 mA} f = 50 MH 
Common-Gate Output DG D z 


Conductance 
Power Gain (Note 3) 


wa — —— wont 
olol~ oO 
Zinn] & cs) © 
| 


| Se vos titor oa |p 
—== | Vpos=5V,Ip=10mA |f=1kHz 
Hz ; 
| MHz | 

|B _| 


Gain-Bandwidth (Note 4) Vos = 15 V, Ves =0V 
Noise Figure (Note 3) VDG = 20 V, Ip = 25 mA| f = 30 MHz 
NOTES: NIP 
1. Approximately doubles for every 10°C increase in TA. 
2. Pulse test duration = 2 ms. 
3. Noise figure (SSB) and power gain measured in circuit shown in Figure 1. 
4. Computed as Ofs/Crss. : 
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01 pF 


Ves Vpp 


T1—6 TURNS #22 AWG TWISTED PAIR WIRE ON 0.375 INCH DIAMETER 
INDIANA GENERAL F625-902 TOROID CORE. 


50 MHz Power Gain and Noise Figure Test Circuit 
for U320, U321 and U322 
Figure 1 


Ip = 27 mA 
FREQ = 50 MHz 


OUTPUT POWER (dBm) 


INPUT POWER (dBm) 


Gain — Intermodulation Characteristics 
Figure 2 
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LZEN OZEN 


coENn 


U350 


quad-ring demodulator 


= VHF Double-Balanced Mixers 


g 
designed for. . . aa na a 
BENEFITS 
Four Matched U310 FETs 
High IMD Intercept Point 


6 
e 

@ Low Turn-ON Resistance 
@ Conversion Gain 
@ 
® 


# Analog Muitipliers 


High 1 dB Compression 
Suitable for PC Board Construction 


TO-99 
See Section 5 
ABSOLUTE MAXIMUM RATINGS (25°C) saa 
Gate-Drain or Gate-Source Voltage........... dibbaess —25V 
Gate CUNnents 44 Caw nie tie Scho ben a ee tee 25 mA 


Total Continuous Power Dissipation 
at (or Below) 25°C Free Air Temperature 


(Derate 8.0 mW/°C to 150°C)... ......... 000... ...1TW 
Storage Temperature Range .............. —65 to +150°C 
Lead Temperature 
(1/16” from case for 10 seconds) ............005 300°C 
eave 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic Test Conditions 


3 
> 


Vgs = -15 V, Vpg = 0 


Gate Reverse Current 


on 
) 
= 
> 


2\5 (Note 1) Ta =+125 C 
Gate-Source Breakdown 
3 H BVGss Volree - me Ig =-1HA, Vpsg = 0 
Gate-Source Cutoff 
fi [ewon tars" [a] [5] » foci vaprovons 
Gate-Source Forward = 
5/C VGS(f) Voltage ee Ig =1mMA, Vos = 0 (Note 1) 
6 Ipss Drain Saturation Current 2 | 60 | mA |Vps= 15 V, VGs = 0 (Notes 1 and 2) 
7 Common-Source Forward mu 
Transconductance f = 1 kHz (Note 1) 


g 
Common-Source Output 
g Conductance 


D fs 
Y 
81N]| 9os 
9 . as Gate-Source Capacitance 
1 |<9¢ 
Cc 
c 


Vgg=-10V,Ip=0 | f=1 MHz (Note 1) 


Cc Drain Gate Capacitance VGp=-10V,I5 =0 


C ; 
R Drain-Source ON 
ds(on) Resistance 
G (Conversion Gain) 


12 
13 NF Noise Figure 


Saturation Drain 


f=1kHz 


~ 
< 
q) 
7) 
" 
oS 
oO 
" 
(=) 


VGs = 2VGS(off). = 100 MHz (Note 3) 
Rp = 1,700 2 


14 'pss/!pss Current Ratio Vps = 15 V, Vgg = 0 (Note 2) 
M 
Gate-Source Cutoff 
15) A] VGsloff)/VGS(off) Voltage Ratio Vos =15V,Ip=1nA 


Common-Source Forward 
16 (Cj gfs/9fs Transconductance 


17 , . Differential Output 
Sos/Sos Conductance | 


Vps = 15 V, Ip = 10 mA| f = 1 kHz 


N 
ol 


au G 


— 
io) .S 


NOTES: NZA 
1. Other gate terminal clamped to -8 V 2. Pulse test: PW 300 usecDC< 3%. 3. See Figure 1. 
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osen 


LF 
SIG ¢C 
: T1 


L1,L2 -— 1.3 uHy 
C1—0.01uF 
C2,C7 — 0.10 uF 
C3,C4 - 30 pF 
C5, C6 — 68 pF 


Double-Balanced Mixer using U350* 
Figure 1 


*Reference Siliconix application note AN73-4 
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U401 U402 U403 U404 U405 U406 


monolithic dual 
n-channel JFETs 


designed for... 


m Low Noise FET Input 
Amplifiers 

= Low and Medium Frequency 
Amplifiers 

= Impedance Converters 

@ Precision Instrumentation 
Amplifiers 

= Comparators 

ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source a : . 5OV 
Forward Gate Current . 10 mA 
Device Dissipation (each side) 

@ Ty, = 85°C derate 2.6 mW/°C 300 mW 
Total bevice Dissipation 

@ Ta = 85°C (derate 5 mW/°C) 500 mW 


Storage Temperature Range " 65 to 200°C 


ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted) 


os | uaor | 
Characteristic 
1 BVess Shes Source Breakdown ae ee 
oltage 
| Sa 
ja ESE EES 
«1M Veston eerie Bee 


5 Saturation Drain Current 
{Note 2) 


Gate Current (Note 1) 


~~ 


Gate-Gate Breakdown 
Voltage 


mc 


8 BVG1- G2 


Common-Source Forward 
Transconductance {Note 2) 


© 


| [ss] [| 
Ee 
0 ro | 0 ro | 2 


15 


Performance Curves NNR 
See Section 4 


BENEFITS 


® Minimum System Error and Calibra- 
tion 
5 mV Offset Maximum (U401) 
95 dB Minimum CMRR (U401-04) 


@ Low Drift with Temperature 
10 uV/°C Maximum (U401, 02) 
@ Operates from Low Power Supply 
Voltages 
VGS(off) < 2-5 V 
@ Simplifies Amplifier Design 
Output Conductance < 2 umho 


@ Low Noise 
Cn = 6 nVA/Hz at 10 Hz Typical 


TO-71 
See Section 5 
G, G2 
$1 S2 


BOTTOM VIEW 


-2.5 Vos =15V, Ip =tnd 


VoG= 15V, Ip = 200 uA 


Voc = 15 V, 
-10 nA Ip = 200 uA Ta = 128°C 


7000 | 2000 | 7000 


f= 
10 Common-Source Output 20 20 ma 
Conductance 
umho 
1 Common-Source Forward 
Transconductance 
f= 1kHz 
12 Common-Source Output 2.0 
Conductance ’ 
13 ei Common-Source Input Ip = 200 nA 
1ss Capacitance P 
p f= 1MHz 
14 c Common-Source Reverse 
TSS Transfer Capacitance 


15 Equivalent Short-Circuit 
Input Noise Voltage 


I Common-Mode Rejection 
re CMA Ratio (Note 3) 


Differential Gate-Source 
Voltage 


17 c 1 Seat Vesal 
18 e Y aves - Vesa 

AT 
NOTES: 


4. Measured at end points, Ta, Tg and Tc. 
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Gate-Source Voltage Differ- uVPC Vog = 10V, 
ential Drift (Note 4). Ip = 200 uA 


1. Approximately doubles for every 10°C increase in Ta. 2. Pulse test duration = 300 us; duty cycle < 3%. 3. CMRR = 20l0g39 [awa GSi- vor .AVop = 10 V. 


ov. Vos = 15 V, 
Viz Vgs5=0 f= 10Hz 


Voc = 10to 20 V, Ip = 200 uA 
Voc = 10 V. Ip = 200 nA 


Ta = -55°C, Tg = +25°C 
Loi +125°C 
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APPLICATIONS 


General Purpose FET Input Op Amp 


Typical Specs for General Purpose FET Input Op Amp* 


+6.7 to —8.8 Volts 
=~ 12 uv/°C 


Common Mode Range 
Worst Case Drift Referred to the Input 
Broad Band Noise Referred to 
the Input (0.1 to 1 kHz) 
Gain and Bandwidth 


= 188 nV/Rms 
(see graph) 


*These specs depend upon the specifications of the Opera- 
tional amplifier IC used. 


FET Input Instrumentation Amplifier 


+15V 
O 


ORIFT 
COMPENSATION 


BIAS CURRENT SET 
FOR 400 uA 


Open Loop Gain and Frequency Response of Op Amp 


—— —=— 741 OP AMP 
me ee me PREAMP 
OVERALL RESPONSE 


-20 dB/decade 


-40 dB/decade 


10K 100K IM 10M 100M 
FREQUENCY (Hz) 


For futher design information, write for: 


DESIGNING FET-INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 

Describes the advantages of FET input operational ampli- 
fiers over their bipolar transistor counterparts. Includes data 
on noise, leakage current, offset and drift, CMRR and slew 
rate. Detailed design information and several practical cir- 
cuits are included. (16 pages). 


L144CJ 
Instrumentation Amplifier 


67K 2 10K Q CMRR 
ADJUSTMENT 


THIS CONFIGURATION SET FOR Ay = 10 


HOWEVER Ay =1+ a2 
1 
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90~7N SsODPN VvOPN Corn cOoPN LON 


U424 U425 U426 


U421 U422 U423 


monolithic dual : 
n-channel JFETs = :ec'scatarceves NO 


designed for e688 @ oh ee 


Ig = 0.1 pA Maximum (U421-3) 
pS) Very High Input Impedance @ High Gain gs, = 140 umho Minimum @ 


; ; Sa Ip=30uA (U421-3) 
Differential Amplifiers sew PowerSdnaky Gouinton: 


VGS(off) = 2 V Maximum (U421-3) 
Electrometers @ Minimum System Error and Calibration 
10 mV Maximum Offset 
m Impedance Converters 90 dB Minimum CMRR (U421, U424) 
ABSOLUTE MAXIMUM RATINGS (25°C) ‘ — 
e tion 5 
Gate-to-Gate Voltage .... ¢ é, Cee Yee ern. SEAOV 3 és eee 
Gate-Drain or Gate-Source Voltage Sh a ee ee te OO eT CE Ne 
Gate Current .. - + + + 10mMA Ge 
Device Dissipation (Each Side), re 25°C Case Pin 4 
(Derate 3.2 mW/°C to 150°C). . . . . . . 400 mw 
Total Device Dissipation, Ta = 25°C 
(Derate 6.0 mW/°C to 150°C). . . . 2. . 750 mW Sy 
Storage Temperature Range .... . . -65to+150°C i 


BOTTOM VIEW 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic | ua2zi-s | uaa | Test Conditions 
[ Min | Typ [Max | Min] Typ|Max 
BVcss Gate-Source Breakdown Voltage |-40}-60} | -40]-6o] | Ig= =I HA, Vps =0 


— 


2] [Brice eocwetecem ve [ao [foo] [| Y [ieetiaoroigze 

9 \S'\ ies. “Gate Ravers curene eves) A ae Vaccaro ee 
i pt fos] | of na T= +128"C | 

4 iz Ic Gate Operating Current (Note 1) te pA VoG = 10V, Ip = 30HA 


5 || Vesiott) Gate-Source Cutoff Voltage 0.4] |-20[-04] — |-3.0) y LWos=10V.Ip= 190A 
6 VG Gate-Source Voltage pd bet [| || VpG=10V, Ip = 30uA 
| [es Senos Tf fo [ee 
8 

9 


Common- | gs Common-Source Forward Transconductance _| Forward Transconductance 300 300 |_| 800 | 300 | 


po f=1kHz 
Common-Source Output Conductance aeceech Vps = 10 V, Veg = 0 


10 y Cig Common-Source Input Capacitance | | fso} | {30 
f=1MHz 
11 A Crss Common-Source Reverse Transfer Capacitance aan el 
12 Common-Source Forward Transconductance pep peeve} pe 
f= 1kHz 
13 Common-Source Output Conductance | [fos] | 
VpG=10V, Ip = 30uA 
14 Equivalent Short Circuit Input nV//Hz f=10Hz 
Noise Voltage f=1kHz 
r a pce 
U421, 4 
Characteristic Test Conditions 


Si 
E A dT 


17 : IVgsi - Veszl Differential Gate-Source Voltage VPc| OG = 10 V. ID = 304A, 
c AT Change With Temperature (Note 2) M Ta = -55°C, Tg = 25°C, Tc = 125°C 


H 
18 CMRR Common Mode Rejection Ratio Ip = 30uA, Voc = 10 to 20 V 
(Note 3) 
NOTES. 
1. Approximately doubles for every 10°C increase in Ty. \ 3. CMRR = 20log19 _ 4AVpD AVpp = 10 V NOT 
2. Measured at end points Ta, Tg and Tc. 4\VGs1—-Ves2! 
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APPLICATIONS 


Very Low Leakage FET Input Op Amps 


+15 V 


? 10K 2 


DRIFT 
COMPENSATION 
POT 


.001 pF 


For more information see: 


DESIGNING FET INPUT OPERATIONAL AMPLIFIERS 
(AN74-3) 


Describes the advantages of FET input operational ampli- 
fiers over their bipolar transistor counterparts. Includes data 
OFFSET POT on noise, leakage current, offset and drift, CMRR and slew 
als rate. Detailed design information and several practical cir- 
2N4118 cuits are included. 


390K 22 


-15V 


Ig = OV GA at NO. = 0 
Offset = Can be nulled to O volts 
Drift = Can be nulled to 2 uV/°C 
Slew Rate =0.5 V/us 


L144CJ 
Instrumentation Amplifier 


Electrometer Amplifier 


10K & CMRR 
ADJUSTMENT 


ORIFT 
COMPENSATION 


BIAS CURRENT 
SET 


-15V 


Voltage Gain = 10 

!nput Current = 0.1 pA 

Compensated Drift =3ypVvi°C 

Nulled Offset =OmvV 

CMRR = 80 dB typical 

Power Consumption = Approx. 30 Voit x 120 uA = 3.6 mW 


3-141 


9TMN STPN VEDN CtHN TEIN LoVN 


U430 U431 


matched dual 
n-channel JFETs 


designed for... 


= Balanced Mixers 
= Differential Amplifiers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage ............... -25 V 
Gate: CuIPenE 4.s.ces sad eh hee Le eeco he neckties 
Total Continuous Power Dissipation at 

(or Below) 25°C Free Air Temperature 

Derate 4 mW/°C to 150°C... 0.0... eee 500 mw 
Continuous Device Dissipation (Each Side) at 

(or Below) 25°C Free Air Temperature 


Derate 2.4 mW/°C to 150°C ...............00. 300 mW 
Storage Temperature Range.............. -65 to +200°C 
Lead Temperature | 

(1/16’ from case for 10 seconds) ............. 300°C 


psy 


Performance Curves NZA 
See Section 4 


BENEFITS 


@ Low Noise Figure 


@ Low IMD 
30 dBm Intercept Point 


TO-99 
See Section 5 
D4 D2 
Gy Go 
$4 S2 


BOTTOM VIEW Di Gy 


ELECTRICAL CHARACTERISTICS (25° unless otherwise noted) 


Characteristic 


c | VGS(f) Gate-Source Forward Voltage 


Ipss Saturation Drain Current (Note 4) 


Common-Source Forward 
Sfs Transconductance 


1 

5| s IGss Gate Reverse Current cee 
T 

3] a | BVGss Gate-Source Breakdown Voltage -25 ben -25 

4| T | VGSioft) Gate-Source Cutoff Voltage -4.0 } -2.0 
[Waster ae 0 

5] c | Vasit)  Gate-Source Forward Voltage | 

6 


Common-Source Output 
Conductance 


vo} 
3 
an 


| 
Ko] 
n 


alal ots 
wa we [ie] oO 


Gate-Source Capacitance 


Le 
[om 


Drain Gate Capacitance 


Equivalent Short-Circuit Input 
Noise Voitage 
Common-Source Forward 
Transconductance 


2 


Common-Source Output 
Conductance 


Power-Match Source Admittance 
Conversion Gain (See Note 1} 
IMD Intercept Point (See Notes 1 and 2) 


Ipss1 
Ipss2 


VGS(off)1 Gate-Source Cutoff 
VGS(oft)2 Voltage Ratio (Note 3) 


—_ 
ior) 


Saturation Drain Current 
Ratio (Note 3) 


7 


M 


A 
18 


Cc 
H | 954 Transconductance Ratio 


(Note 3) 


~~ 
ie) 
[iw] 
nh 
nn 
N 


NOTES: 

1. VHF single-balanced mixer drain load impedance 2k 2. 
2. 2-tone 3rd-order IMD. 

3. Assumes smaller value in numerator. 

4. Pulse test pulsewidth = 300 us, duty cycle < 3%. 
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' 
> 
Ww 
—_ 


i) 


nN 3 
a 
ro) 


o 


a 
fo] 

+ 
_ = < 
NO oO s 


° 
_ 
oi 


WT]. 
OTN 


+ 
Ww 
(=) 


Test Conditions 


Vgs = -15 V, Vps = OV " 


Ig=-1HA,Vps=0V 
Vps=10V,Ip=1nA 
Vps = OV, Ig = 10 mA 
Vps = 10 V, Ves =0V 


3/35 
P| > 


f=1kHz 


Vps = 10V, Ip =10mA 


pF VGs =-10V, Vps=0V f= 1 MHz 


Vps = 10V, Ip =10mA f= 100 Hz 


Vps=10V,Ip=10mA 


f = 100 MHz 


3 = 3 
3 3 
ad ale TP ete) < [eB] e! 
3 } 


Vps = 20 V, V&gs = 1/2 VGS(off) 
dBm 


Vg =O0V 
Vps=10V |] Ip=1nA 


Ip = 10 mA 


NZA 
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designed for... 


= LD130 A/D Converter 
Interface Circuits 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Peak Operating Voltage ............ 0... eee eee 60 V 
Forward ‘CUrrent? <s.5 eying ee eens SE Oh Ge ee eS 20 mA 
Reverse Current.............0 ccc ee eee eee eee 50 mA 


Thermal ResistanceOjco................0 000s 100°C/W 


Power Dissipation at Te = 25°C... ........00000. 1.25 W 
Operating Junction Temperature.......... -55 to +150°C 
Storage Temperature ...............005, -55 to +200°C 


Lead Temperature 
(1/16’’ from case for 10 seconds) 


eee © © ee ee ew ee ee 


CHARACTERISTIC 


1 1—1 Regulator Current (Note 1) 


: 
2 . VL _ Limiting Voltage ee: 
3|A | POV Peak Operating Voltage | 60 | 100 


4 0; Temperature Coefficient 
5|D|Zq Dynamic Impedance (Note 2) : 


NOTES: | 
1. Pulse Test—Steady State Current may vary. 
2. Pulse Test—Steady State Impedance may vary. 


Retaise 
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current regulator diode 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


5 


Performance Curves NKL 
See Section 4 


BENEFITS 

@ TO-18 Package for Improved Current 
Control 

@ Low Drift with Temperature 
Temperature Coefficient +0.05%/°C 

@ Peak Operating Voltage = 60 V 


TO-18 
See Section 5 


ANODE 


C/CASE 


TEST CONDITIONS 
VE =25V 

IF = 200 vA 

lp = 468 yA 

Ve =25V,TA=+25to+125°C 
VF =25V 

VF=6V 


NKL 
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sosn 


U1837E 


n-channel JFET 


designed for... 


@ VHF/UHF Amplifiers 
m@ Mixers 
@ Oscillators 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Drain-Gate Voitage..............45. RR Se Brack Sane 30 V 
Source-Gate Voltage... ..... ee eee 30 V 
Drain-Source Voltage .......... 00. ccc eee ee eee 30 V 
Forward Gate Current.......... 0.00 eee 10mA 
Total Device Dissipation @ Ta = 25°C ........... 350 mW 

Derate above 25°C ...... ali aha ti tnats ieee 3.5 mW/°C 
Operating Junction Temperature Range ..... —§5 to +125°C 
Storage Temperature Range .............. -§5 to +125°C 
Lead Temperature . 

(1/16 from case for 10 seconds) ............... 260°C 


Performance Curves NH 
See Section 4 
BENEFITS 


@ Specified for 200 MHz Operation 


TO-106 
See Section 5 


{ 
s 
G 
) 
$s 


BOTTOM VIEW Ss 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 


Characteristic 


Test Conditions 


Ig =—-1 uA, Vps =0 


Drain-Source ON 


IGss Gate Reverse Current 
21S 
T 
Gate-Source Breakdown 
3 BVGs Voltage vy 
Gate-Source Cutoff 
6 | |!pss Saturation Drain Current | 4.0] 25| mA | Vpg=15V,Vgg =0 (Note 1) 
6 "DS(on) Resistance 


Common-Source Forward 
a Sfs Transconductance 4.500, 10,000 
Common-Source Forward 
8 Re(y5s) Transconductance 4,000 — 
Common-Source Output 
D 
: Y Reyes) Conductance | | 180) 
N Common-Source Input 
e A Re(yis) Conductance | | 800) 
11 ” C; Common-Source Input 
: iss Capacitance 


12 Cc Common-Source Reverse 
rss Transfer Capacitance 


13 | | 3.0] Vos = 15 V, Vgg = 0, Rg = 1K & 
Vps = 15 V, Vag = 0, Rg = 1M 2, BW=5 Hz 


Vps = 15 V, Vgg = 0 f = 200 MHz 
N 


3 sain ee 


Common-Source Power 


NOTE: 
1. Pulse test PW = 300 us; duty cycle < 3%. 
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[| Min | Mex | Unit 
pA 
ae es Se 


f =1 kHz 


f = 200 MHz 


Vps = 15 V, Vgsg = 0 


f =1 MHz 


f = 200 MHz 


f = 10 Hz 


H 
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5 


n-channel JFETs 
designed for... 9 Secateurs 


= Analog Switches BENEFITS 
@ Low Insertion Loss 
m= Choppers Rps(on) < 30 & (U1897E) 


= Commutators © No Error or Offset Voltage Generated 
by Closed Switch 


Purely Resistive 


TO-106 


See Section 5 

ABSOLUTE MAXIMUM RATINGS (25°C) 
Gate-Drain or Gate-Source Voltage..............5. —-40 V 7 
Forward Gate Current.......... 0.0.0.0 cee eee 10mA 
Total Continuous Device Dissipation S 

at (or Below) TA = 25°C s 

(Derate 3.5 mW/°C to 125°C) ...........008. 350 mW 
Storage Temperature Range .............. —55 to +125°C < 
Operating Temperature Range............. —55 to +125°C 5 
Lead Temperature 

(1/16’' from case for 10 seconds) ............... 300°C s D : 

BOTTOM VIEW S 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
fruseere i Cie [ue Taal 


Characteristic Test Conditions 


(ives soar coco ee. a] | el lo | ee 

2] [2voGo__orsin Gv rekaown Vorwoe [of | #0 | #0] | v [ig=-tuatgeo 

3| [Bvsco__Source-Gate Breakdown vonage | 40[ | 40[ | 40[ | [ig=-t#A,1p=0 

4] [ics __GateRevere Current _——=«|_~—([-#00| _[#00[ [#00 | Vog=-20v. Vos=0 

5| [loco _OrainGate Leakage Curent | | 200| | 200[ | 200] | Vog=20V.ig=0 

g| [isco Source Gate Leakage Gurren | | 200[ | 200] | 200] ™* [Vgg=20V,1p=0 

7| 7 Vps = 20 V, Vgg = -12 V (U1897E) 
A ID(off) Drain Cutoff Current VGs =-8 V (U1898E) 

8) T | 10) Vgs = -6 V (U1899E) | TA = 85°C 

a] ¢ [astern _GateSource Gutott votage | 80 -10| 20| -70| 10] 80 [ V_| Vos =20V, Ip= 1nA 

10 


Saturation Drain Current 


Ves = 0, Ip = 6.6 mA (U1897E) 
11 VDS(on) Drain-Source ON Voltage 0.2 Vv Ip = 4.0 mA (U1898E), 
Ip = 2.5 mA (U1899E) 
Static Drain-Source ON 


13] [Goq___Dran-Gare Coasters | | 8] | 8] | 5) 
CSS ea 


Common- Source Input pF 
Common- Source Reverse 


ms meamiriritl Switching Time Test Conditions 


f= 1 MHz 


Vps = 20 V, Ves = 0 


U1897E U1898E U1899E 
VopD 3V 3V 3V 
VGS(on) 0 0 0 
VGsloff) —12V -8V -64V 
Re 4302 7002 11002 
ID(on) 6.6 mA 4mA 2.5mA 


toff Turn OFF Time 


NOTE: NC 
1. Pulse test pulsewidth = 300 us; duty cycle < 3%. 
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3668LN J868LN 3IZ68LN 


U1994E 


designed for... 


= VHF Amplifiers 
Pe Mixers 


ABSOLUTE MAXIMUM RATINGS (25°C) 


Gate-Drain or Gate-Source Voltage............... —30 V 
Forward Gate Current...........00 ccc eee ee eees 10 mA 
Total Continuous Device Dissipation 

at (or Below) TA = 25°C 

(Derate 3.5 mW/°C to 125°C)... ee, 350 mW 


Storage Temperature Range 
Lead Temperature 
(1/16"’ from case for 10 seconds) 


@Q EN ta 
ee eT aa 
ive) 
<j 
QO | 
i wm 
(op) 
Q) 
ry) 
ot 
© | 
” 
° 
c 
“™ 
QO 
0 
189) 
= 
i) 
o 
x 
[ok 
() 
2 
=) 
< 
(eo) 
as 
o 
ro] 
tor) 
i 
Ww 
[oe 


Characteristic 


Giss Common-Source Input Conductance 
Diss Common-Source Input Susceptance 


Common-Source Output 
Conductance 


Common-Source Output Susceptance 


Common-Source Forward Transcon- 
ductance (Note 1) __ 
Commeon-Source Power Gain 


18 NF Noise Figure 


a 
~~] 


| 
12} 
£7) 
7) 
i; i 
0 i 


NOTE: 
1. Pulse test duration = 300 us. 
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n-channel silicon JFET 


100 MHz 400 tn | 


ee ee ee 


Performance Curves NH 
See Section 4 


BENEFITS 
@® Low Noise 
NF = 3 dB Typical at 400 MHz 
@ Wideband 
® Specified for Operation at 400 MHz 
TO-106 


See Section 5 


9 
(7) 


s 
BOTTOM VIEW s 


Test Conditions 


| Min _| = 
i ~100 | pA : 7 
Pac papers Liar 


1G =-1 uA, Vps =0 


| ov | Vpsg=15V,Ip=1nA 


| f=1kHz 


f = 1 MHz 


Test Conditions 


| um | Vos = 18¥. Vos =¢ 


100 


F060 | [2000 [na | 


Vps = 15 V, Ip =5mA . 
Vps = 15 V, Ip =5mA, Rg =1K Q 


NH 
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voltage-controlled S 
resistor FETs 
designed for . . . RT eer Ses oan 


# Small Signal Attenuators 

m@ Filters 

= Amplifier Gain Control 

= Oscillator Amplitude Control 


TO-18 T0-72 
See Section 5 See Section 5 


ABSOLUTE MAXIMUM RATING (25°C) 

Gate-Drain or Gate-Source Voltage................. 15 V 

Gate CUED bara cuwiewsex deed eee eee oe nas 10mA 

Total Device Dissipation at TA = 25°C ma S 


(Derate at-2.0 mW/°C t0 175°C)... cee sees 300 mW VCR2N 
Storage Temperature Range .............. —§5 to +175°C VCR4N 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) 
N-Channel VCR FETs 


Characteristic Test Conditions 


|Min_|Max| 

| | 5] f-o2] | -o1 Vgs = -15 V, Vos = 0 

Past [as] [sf [igs =H, vos =0 

[VGSoff) __Gate-Source Cutoff Voltage | 3.5] -7 |-3.5] -7_ oe ip = 1HA, Vos = 10 
[éalon) Drain Soures ON Resists | 20] 60 200} 600 /4000]a000 

\ ae ae ee ee 

Y Source-Gate Capacitance ee ee se ee 1.5 : 


f= 1MHz 


Csgo 


| 10 | nA | Vas = 15 V, Vos = 0 

HM BVGSS Gate-Source Breakdown Voltage Lae , Ig = 1A, Vps = 0 
Hi VGS(off) Gate-Source Cutoff Voltage Ip =-1 HA, Vps =-10 V 
C | rds(on) Drain-Source ON Resistance 0 | 300 | 900 | 2 | 
DF 


p | Cdgo Drain-Gate Capacitance | | 
: a 


Source-Gate Capacitance 


V6s=0,!p =0 
VGp = 10V,Is=0 
F 


VGs=10V,Ip=0 


= 1 MHz 


N 
oe 


Csgo 
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NZYDA dSaddA Nvuda deyA NEDA 


VCR2N VCR3SP VCR4N VCR5P VCR7N 


APPLICATIONS 3 


N-CHANNEL FET 


N-Channel JFET Output Characteristic 
Enlarged Around Vps = 0 
Figure 1 


FOUR FIXED RESISTORS 


V-I Characteristic of Four Fixed Resistors 
Figure 2 . 


The VCR FET has an a-c drain-source resistance, evaluated 
around Vps = 0, that is controlled by d-c bias voltage VGs 
applied to the high-impedance gate terminal. Minimum rs. 
occurs when Vc = 0 and, as VGs approaches the pinch-off 


voltage, rds rapidly increases. Comparing Fig. 1 and 2, for 


Vps < +0.1 volt and VGs = constant, the VCR FET has a 
bilateral characteristic with no offset voltage, just like a 
fixed resistor. However, when Vps > +0.1 volts, the VCR 
FET characteristic has noticeable curvature. 


This series of junction FETs is intended for applications 
where the drain-source voltage is a low-level a-c signal with 
no d-c component. Thus the FET operating point will 
swing symmetrically around Vps = O. In the first quadrant, 
signal distortion depends on what extent the FET output 
characteristic deviates from a straight line or linear relation. 
Besides the linearity problem in the third quadrant, when 
Vg&s is near zero and vgs > 0.5 volt rms, the gate-channel 
junction will become forward biased and cause additional 
curvature in the characteristic. Also, whenever the gate be- 
comes forward biased due to any combination of VGs and 
Vds, it ceases to be a high-impedance control terminal for 
the VCR. 


Fig. 3 presents a normalized plot of rps versus normalized 
VGsS where VGS(off) is defined as that value of VGs at 
ip/Ipss = 0.001. The dynamic range of rps is shown as 
greater than 100:1. For best control of rps the normalized 
VGs should lie between 0 and 0.8 VGs(off) because as 


VGS approaches VGS(off), "DS increases very rapidly so 
that rq control becomes very critical and unit-to-unit 
matching is almost impossible. In Fig. 4, rds(on) (drain- 
source resistance at Vps = VGs = 0) varies as an inverse 
function of Vggio¢f). In Fig. 5 rgs has a typical 0.7%/°C 
temperature coefficient for P-channels which decreases as 
VGS approaches the zero tc. point. N-channel devices 
have a typical 0.3%/°C tc. Specific bias voltage to set 
operation at the zero t.c. point varies, as does VGS(off). 
from device to device. * 


'ps/'DS{(on) 


AC 
TT 
CLIP sa 


0 0.2 0.4 0.6 0.8 10 


Fig. 3 


2600) Oe ee 8 ee: 0 
GC) eae ee Oe oo LG 969 MnmG ew Ves = 97] 
oi Ce ess = . 


ES SS SD GS a ae 2c ee 
ee ee DESC ee a 
ae Jap ti Pt 
HA NN [ 


SANA HNN 
at ieee 


VGstoff) - GATE-SOURCE CUTOFF VOLTAGE (V) 


10 102 103 104 
las(ON) ORAIN-SOURCE ON RESISTANCE (ohms) 


Fig. 4 


= 
o 
a 


Vas(ott) =2.6V - 
fds(on) AT 25 C = 500%: 


105 


104 


103 E——— 


tds — ORAIN-SOURCE RESISTANCE (OHMS) 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) 


Fig. 5 


For further information on using FETs as voltage-variable 
resistors, consult Siliconix Application Note AN73-1. 


* L. Evans; “Biasing FETs for Zero DC Drift’; Electro Technology, August 1964. 
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n-channel JFETs SS 


designed for... Performance Curves NH 


@ VHF/UHF Amplifiers _ BENEFITS 


. @ Selected Ipss and Ves Ranges 
. Oscillators @ Low Cyc, 0.75 pF Typical 
m@ Mixers @ High Y¢./Cis, Ratio 
@ High Dynamic Range 


Greater than 100 dB 


TO-106 
See Section 5 


ABSOLUTE MAXIMUM RATINGS (25°C) 


i>) 
>) A. 
” 1s] 


Gate-Drain or Gate-Source Voltage................. 30 V 

Gate Gurents..s inte ee tne cess See sen Shae eee 10 mA 

Total Device Dissipation (Derate at 2.5 mW/°C)... . 350 mW s 

Operating Temperature.................. —65 to +125°C : ; 
Storage Temperature.................... —65 to +125°C BOTTOM VIEW D 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 


Units Test Conditions 


VGs=-20 V,Vps =0 


Characteristic 


Ioss Gate Reverse Current 
BVGSS Gate-Source Breakdown Voltage 
VGSloff) Gate-Source Cutoff Voltage 


—_ 


Ig =-1 vA, Vpsg = 0 


—30 
-0.5 Vps =15V,Ip=10HA 
2 


S| 'pss Saturation Drain Current (Note 1) Vos = 15 V, Veg =0 
= 

A Saturation Drain Current 

T (Note 1) MDS = Ye GS 0 
i 

Cc 


Gate-Source Voltage 
(Note 1) 


V | 1p =200nA, Vpg =15V 


mmho | Vpg = 15 V, Veg = 0, f= 1 kHz 


11 Sfs Common-Source Forward Transconductance 


Common-Source Reverse Transfer 


Capacitance Vps = 20 V, Vgs = -1 V, f = 1 MHz 


38] — [oe Vps = 20 V, Vgg = -1 V, f= 1 MHz 


p Vps = 20 V, Vgg =-1 V, f= 1 MHz 


me bo]. 
wits pIN NN) 


1. Pulse test PW < 300 us, duty cycle < 2%. 


© 1977 Siliconix incorporated 
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ISVCM ESVTM VSVTM 


W300 W300A W300B W300C W300D 


n-channel JFETs _ oi 


designed for... ——— 


BENEFITS 
@ VHF/UHF Amplifiers ® High Power Gain 
‘ 20—23 dB Typical at 100 MHz, 
# Oscillators Common-Source 
_ : 17.5—20.5 dB Typical at 100 MHz, 
@ Mixers Common-Gate 


© Low Noise Figure 
1.3 dB Typical at 100 MHz 


® High Dynamic Range 
Greater than 100 dB 


® Selected Ipgs and Vgs(off) ranges 


TO-106 
See Section 5 
ABSOLUTE MAXIMUM RATINGS (25°C) D 
Gate-Drain or Gate-Source Voltage................ 25 -V 
ate CUM CMs ru 4.6.6o%.> Bs Hine ee ace) ade 4 10mA . 
Total Device Dissipation (Derate at 2.5 mW/°C).... 250 mW 
Operating Temperature...............0.. —65 to +125°C ? 
Storage Temperature.................0.. —65 to +125°C 
Lead Temperature D 
(1/16 from case for 10 seconds) ............... 260°C . 
D GS 
BOTTOM VIEW S 


ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified) 


Test Conditions 


Characteristic | Min | 


z [ex oni 

S$} 1 ate Reverse Current GS=- ; = : 
3 . BVGss Gate-Source Breakdown Voltage —25 ae ¥ Ig =—-1 yA, Vps = 0 
4 : VGSl(off) Gate-Source Cutoff Voltage (Note 1) 71s ~7.0 Vps= 10 V,Ip=i1nA 
5 Ipss Saturation Drain Current (Note 1, 2) | 4] 45] ma | Vps=10V,VGs=90 
6 ei Common-Source Forward Transconductance 4500 | 9000 

D | 9fs 

: (Note 1) | umho | Vps= 10 V, Ip = 5 mA, f= 1 kHz 
71N] Gos Common-Source Output Conductance | | 200 | 
8 . C Common-Source Reverse Transfer Pe 

rss . . 

Capacitance | pF | VpG=10V, Ip =5 mA, f=1MHz 

91° | Cisg Common-Source Input Capacitance Se 5B 


es, in a Co 


NOTES: 


1. Ipss and VGss (off) are selected into 5 ranges and labeled according to above table. NZF 
2. Pulse test PW < 300 us, duty cycle < 3%. 


Characteristic Test Conditions 


Ipss Saturation Drain 
(Note 2) Current 


ea 
> 


Gate-Source 
Cutoff Voltage 


VGS(off) —3. 


© 1977 Siliconix incorporated 
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BODY ALSO BACKSIDE CONTACT 


depletion-type Bcf 
n-channel MOSFET 
designed for... 


® High and Low Frequency Amplifiers BENEFITS: 
® Ultra-High Input Impedance Amplifiers e No Gate Protective Diode Which 
for Such Circuits as: Results in Ultra-High Input impe- 
‘Proximity Detectors dance 
Smoke Detectors e@ Ultra-Low Gate Leakage 
Transducer Amplifiers Normally ON 
L | pH Detectors 
(0.508) 
ALL DIMENSIONS IN INCHES TYPE PACKAGE PRINCIPAL DEVICES 
{ALL DIMENSIONS IN MILLIMETERS) 
Single TO-18 2N3631, M100, M101 
Single Chip 2N3631CHP, M100CHP, M101CHP 


PERFORMANCE CURVES (25°C and Vggs = 0 unless otherwise noted) 


Drain-Source Static Resistance 
Output Characteristics vs Gate-Source Bias 


a ooo 
s eee Vos = 100 mV 
= —— Vac =0 
3. 3° ee SS 6 BS 
< io ae le 
E 8 Coit 
5 = tt ex TL 
a 5 10K — — 
2 tc 
ee: = =n 
2 3 ue 
5 FE a 
6 efi aa 
iT 5 SF? 
a ' —e 
= J =a 
B | 
os ae 
i = 
| 100 
§ -12 -8 -4 0 4 8 12 
74 
Q 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Vgs — GATE-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics Output Conductance 


Ip — ORAIN CURRENT (mA) 
COMMON-SOURCE 
Jo, ~ OUTPUT CONDUCTANCE (umho) 


Forward Transconductance vs 
Gate-Source Voltage 


2400 


gj, - COMMON-SOURCE FORWARD 
TRANSCONDUCTANCE (umho) 


VGs — GATE-SOURCE VOLTAGE (VOLTS) 


4-1 


Ipss — DRAIN CURRENT AT ZERO GATE VOLTAGE (mA) 4 | 


MACA 


VGS(th) — GATE-SOURCE THRESHOLD 


BODY ALSO BACKSIDE CONTACT 


dual enhancement-type 
p-channel MOSFET 
Neskssod for... 


= Operational Amplifiers 
® Audio Amplifiers 

= Commutating Circuits 
= Multiplexer Circuits 

® Analog Switches 


ALL DIMENSION IN feces TYPE PACKAG E 


{ALL DIMENSIONS IN MILLIMETERS} 
Dual TO-89 
Dual Chip 


BENEFITS: 
e Common Sources 


@ integrated Zener Clamp Protects 
the Gates 


e Lowltgss 
e Normally OFF 


PRINCIPAL DEVICES 


M106 
M106CHP 


PERFORMANCE CURVES (25°C and Vggs = 0 unless otherwise noted) 


Output Characteristic Transfer Characteristics 


Ip — DRAIN CURRENT (mA) 
ip — DRAIN CURRENT (mA) 


0 -5 -10 -15 -20 -25 -30 -35 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) 
Gate Threshold Voltage vs Gate-Source Voltage 
Substrate Bias Voltage vs Drain Current 


210 pee 


Ip =—-10 yA 


VOLTAGE (VOLTS) 


ip — DRAIN CURRENT (mA) 
© 


Z 
i 
a 


re 
pa 


Ves — SUBSTRATE BIAS VOLTAGE (VOLTS) Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Low Level ON Drain-Source 


Voltage vs Gate-Source Bias Transconductance Characteristics 
a 6 10K 
5 = Fre 
° a ons 
> -5 ce. ree 
ws $7 4 seal 
- a8 i 
° wo = 
3 Be Ha =f vos ves HH 
z 38 ot i CCI 
_ 5 5 sco ll milli Eee 
z 32 + i: 
5 o¢ 
-1 Ve 
Q s 
> ae 10 

0 -—2 -4 -6 -8 -10 -12 -14 -16 -0.01 -10 -100 
VGS — GATE-SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT {mA} 


4-2 


Drain-Source ON Resistance 
vs Gate-Source Bias 


_—— 


(ohm) 


rOS(on) — DRAIN-SOURCE ON RESISTANCE 


Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Drain-Source ON Resistance 
vs Gate-Source Bias 


(ohm) 


rDS(on) — DRAIN-SOURCE ON RESISTANCE 


Vos — GATE-SOURCE VOLTAGE (VOLTS) 


BODY ALSO BACKSIDE CONTACT 


dual enhancement-type 
p-channel MOSFET 
designed for... 


qOVW 


Audio Amplifiers BENEFITS: 

Operational Amplifiers e Integrated Zener Clamp Protects 
Commutating Circuits the Gates 

Multiplexer Circuits Low Igss 

Analog Switches Normally OFF 


(0.914) 


PACKAGE PRINCIPAL DEVICE 


TO-99 M107 
Chip M107CHP 


ALL DIMENSIONS IN INCHES 
{ALL DIMENSIONS IN MILLIMETERS) 


PERFORMANCE CURVES (25°C and Vgg = 0 unless otherwise noted) 


Drain-Source ON Resistance 
Output Characteristics Transfer Characteristics vs Gate-Source Bias 


Ip — DRAIN CURRENT (mA) 
Ip — ORAIN CURRENT (mA) 
'DS(on) — DRAIN-SOURCE ON RESISTANCE 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Gate Threshold Voltage vs Gate-Source Voltage vs Drain-Source ON Resistance 
Substrate Bias Voltage Drain Current vs Gate-Source Bias 


Ni 


Ip = --10 HA 


ie 
me 


VOLTAGE (VOLTS) 
Ma 


PTA CEI TTI TTT 


MTT ETN 


Ip — DRAIN CURRENT (mA) 


VGsith) — GATE-SOURCE THRESHOLD 


DS(on) — DRAIN-SOURCE ON RESISTANCE 


Ves — SUBSTRATE BIAS VOLTAGE (VOLTS) Vags — GATE-SOURCE VOLTAGE (VOLTS) Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Low Level ON Drain-Source Voltage 
vs Gate-Source Bias Transconductance Characteristics 


10K 


TRANSCONDUCTANCE (umho) 


Of, — COMMON-SOURCE FORWARD 


LTT TT 
=— N 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


-8 -10 -12 -14 -16 
Vos — GATE-SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT (mA) 
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MACC 


BODY ALSO BACKSIDE CONTACT 
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ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


dual enhancement-type 
p-channel MOSFET 
designed for... 


= Operational Amplifiers 

® Ultra-High Input Impedance 
Proximity Detector Amplifiers 
Smoke Detector 
‘pH Detectors 
Electrometers 


= Multiplexer Circuits 


BENEFITS: 


e No Gate Protection Results in Ultra- 
High Input !mpedance 


e Ultra-Low Leakage 
e@ Normally OFF 


= Analog Switches 

TYPE PACKAGE PRINCIPAL DEVICES 
Dual TO-99 M108 

Dual- Chip M108CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Transfer Characteristics 


Ip — DRAIN CURRENT (mA) 


0 -—§ -10 -15 -20 -25 -30 -35 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Gate-Source Voltage vs 
Substrate Bias 


Ip =-10 uA 


VGS{th) — GATE-SOURCE THRESHOLD 
VOL TAGE (VOLTS) 


Ves — SUBSTRATE BIAS VOLTAGE (VOLTS) 


Low-Level ON Drain-Source Voltage vs 
Gate-Source Bias 


Vog — ORAIN-SOURCE VOL TAGE (VOLTS) 


-12 -14 -16 


0 2 -4 6 -8 -10 
Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics 


110 —e 


=a 
=o Vps=-1 
{ 


tp — ORAIN CURRENT (mA) 
rDS(on) — DRAIN-SOURCE ON RESISTANCE 
(ohm) 


CTT TTI | 


i} 
< 


Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Gate-Source Voltage vs 
Drain Current 


Nu 
IN 
Baill 


=a | 
it 


{ohm) 


ip — DRAIN CURRENT (mA) 
rDS(on) — DRAIN-SOURCE ON RESISTANCE 


Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics 
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Ip — ORAIN CURRENT (mA) 


10K 


1K 


Drain-Source ON Resistance vs 
Gate-Source Bias 


-2 -6 «4-10 -14 -18 -22 -26 -30 
Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Drain-Source ON Resistance vs 


Gate-Source Bias 
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-2 -6 -10 -14 -18 -22 -26 -30, 
Vas — GATE-SOURCE VOLTAGE (VOLTS) 


BODY !S BACKSIDE CONTACT 


enhancement-type bff 
p-channel MOSFET 
designed for... 


Audio and RF Amplifiers BENEFITS: 
Analog Switches e 10109 Input Resistance 
Logic Circuits @ Integrated Zener Clamp Protects the 
Multiplexers Gate 
Source Law Transfer Characteristics 
Normally OFF 


Low Ip(off) and Is(off) 


63 TYPE PACKAGE PRINCIPAL DEVICES 
Ss. 


{ALL DIMENSIONS IN MILLIMETERS.) Single TO-72 MEM511C, M103 
Single Chip MEM511CCHP, M103CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Low Voltage Output Gate Leakage Current vs 
Output Characteristic Characteristics Gate-Source Bias 


ID(on) — DRAIN CURRENT (mA) 


ID(on) — DRAIN ON CURRENT (u AMPS) 
‘ 
Igss — GATE REVERSE CURRENT (pA) 


“1 
O/ 
"A 


-2 -4 -6 -8 -10 -12 -14 -16 -18 -20 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vgsg — GATE-SOURCE VOLTAGE (VOLTS) 


Gate Threshold Voltage vs Source-Drain Leakage Currents 
Transfer Characteristic Substrate Bias vs Voltage 


rc 


——— 
ane 
———S= === 


BURGH REO NRe 


CUTOFF CURRENT (pA) 


Ip(on) - DRAIN ON CURRENT (mA) 
i) i) L t 1 t 
ID(ott)'!g(oft) — ORAIN-SOURCE 


\ERRGCRRREGE A 


-1 -2 -3 -4 -5 -6 -7 -8 -9 -10 5 - 2 z F 
VGs - GATE-SOURCE VOLTAGE (VOLTS) Vas — SUBSTRATF-SOURCE BIAS (VOLTS) Vps/Vsp — ORAIN-SOURCE VOLTAGE (VOLTS) 


Ve6sith) ~ GATE THRESHOLD VOLTAGE (VOLTS) 


Drain-Source ON State Resistance vs Gate Capacitance vs Substrate Capacitance vs 
Gate-Source Bias Voltage Voltage 


CAPACITANCE (pF) 


-12 -16 -20 -24 


Vag — GATE-SOURCE VOLTAGE (VOLTS) Ves/Vap — GATE-SOURCE/DRAIN Vsg/V ppg — SOURCE-DRAIN SUBSTRATE 
VOLTAGE (VOLTS) VOLTAGE (VOLTS) 


'DSion) — DRAIN-SOURCE ON RESISTANCE (OHMS) 
CAPACITANCE (pF) 
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BODY IS BACKSIDE CONTACT 


enhancement-type 
p-channel MOSFET 


designed for... 
® Analog and Digital Switching BENEFITS: 
e Integrated Zener Clamp Protects the 
Gate 
, © Low !p(oft)/Is(off) 
e High Breakdown Voltage 
e Low Leakage 
e Normally OFF 
= —| TYPE PACKAGE PRINCIPAL DEVICES 
ALL DIMENSIONS IN INCHES. 
(ALL DIMENSIONS IN MILLIMETERS.) ‘ Single TO-72 M114 
Single Chip M114CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Drain-Source ON State Resistance 
Output Characteristic Transfer Characteristics vs Gate-Source Bias 
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Substrate Bias vs Drain Current Noise Voltage vs Frequency 
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@n ~ NOISE VOLTAGE (nV/ 
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Goss — OUTPUT CONDUCTANCE (umhos) 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Gate Leakage Current vs Gate-Source Capacitance 
Gate-Source Bias vs Gate-Source Bias 
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Ves — GATE-SOURCE VOLTAGE (VOLTS) Vos — GATE-SOURCE VOLTAGE (VOLTS) 
Source-Drain Leakage Currents Substrate Capacitance vs 
vs Voltage Voltage 


10K 


1K 


100 


CUTGFF CURRENT (pA) 
CAPACITANCE (pF) 
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ID(off)/Is(off} - DRAIN/SOURCE 
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Vos ~ ORAIN-SOURCE VOLTAGE (VOLTS) Vsp — SOURCE-SUBSTRATE VOLTAGE (VOLTS) 
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CAPACITANCE (pF) 


CAPACITANCE (pF) 


Gate-Drain Capacitance 
vs Voltage 


VGpD,- GATE-DRAIN VOLTAGE (VOLTS) 


Substrate Capacitance vs 
Voltage 


0 -3 -6 -9 -12 -15 -18 -21 -24 -27 -30 
VpB — DRAIN-SUBSTRATE VOLTAGE (VOLTS) 
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BODY IS BACKSIDE CONTACT 


ALL DIMENSIONS IN INCHES. 
(ALL DIMENSIONS IN MILLIMETERS.) 


Output Characteristics 
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enhancement-type 
p-channel staal 
designed for . 


= Analog and Switching Circuits 
= Audio Amplifiers 


TYPE PACKAGE 
Single TO-72 
Single Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Transfer Characteristic 


tp - DRAIN CURRENT (mA) 
1 t 1 ] 


0 -2 coer -6 -8 -10 
Vos — GATE-SOURCE VOLTAGE (VOLTS) 


Drain-Source ON-State Resistance 


vs aceite Bias 


'DS(ON) - STATIC DRAIN-SOURCE 
ON RESISTANCE (OHMS) 


Ves - GATE-SOURCE VOLTAGE (VOLTS) 


Substrate Capacitance vs 
Voltage 


Cyb/Cdb — SOURCE-BODY CAPACITANCE/ 
ORAIN-BODY CAPACITANCE (pF) 


Vss/Voe - SOURCE/DRAIN-SUBSTRATE 
VOLTAGE (VOLTS) 
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ID(off)/Is(oft) - DRAIN/SOURCE 


BENEFITS: 


e Integrated Zener Clamp Protects 
the Gate 


e Low Vés(th) 
@ Normally OFF 


PRINCIPAL DEVICES 


M113 
M113CHP 


Gate-Threshold Voltage vs 
Substrate Bias 


VGSith) - GATE THRESHOLD VOLTAGE (VOLTS) 


Ves — SUBSTRATE-SOURCE BIAS (VOLTS) 


Leakage Currents vs 
Voltage 


CUTOFF CURRENT (pA) 


-15  -20.. -25 = -30 
Vps/Vsp — DRAIN/SOURCE VOLTAGE (VOLTS) 


Gate Leakage Current vs 
Gate-Source Bias 
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Igss — GATE REVERSE CURRENT (pA) 
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Vos — GATE-SOURCE VOLTAGE (VOLTS) 


BODY IS BACKSIDE CONTACT 


enhancement-type 


n-channel MOSFET 
designed for... 


Naw 


a Audio Amplifiers BENEFITS: 

® Analog Circuits ® integrated Zener Clamp Protects the 
= Digital Switching Circuits Gate 

= Commutating Circuits e Normally OF F 

TYPE PACKAGE PRINCIPAL DEVICES 

Single TO-72 M116 

Single Chip M116CHP 


ALL DIMENSIONS IN INCHES 
YALL DIMENSIONS IN MILLIMETERS 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristics Transfer Characteristic 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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Voltage Substrate Bias 
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VGSith) - GATE THRESHOLD VOLTAGE 


Gate Leakage Current vs 
Gate-Source Bias 
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= Audio Amplifiers 
® Analog Circuits 


® Digital Switching Circuits 


= Commutating Circuits 


ei ee TYPE 


(0.635) 
ALL DIMENSIONS IN INCHES. Singie 
(ALL DIMENSIONS IN MILLIMETERS.) 


Single 


enhancement-type 
n-channel MOSFET 
WUNZE| designed for... 


PACKAGE 
TO-72 


Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristics 


ID(on) — ORAIN CURRENT (mA) 


=———— 


Vos — ORAIN-SOURCE VOLTAGE (VOLTS) 


Low Voltage Output 
Characteristics 


ID(on) — DRAIN CURRENT (mA) 
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Woes DRAIN-SOURCE VOLTAGE (VOLTS) 


Drain-Source ON State Resistance vs 
Gate-Source Bias 
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Vgs — GATE-SOURCE VOLTAGE (VOLTS) 


rDS(on) — STATIC DRAIN-SOURCE 


Sts ~ COMMON-SOURCE FORWARD 


TRANSCONDUCTANCE (umhos) 


Gos — COMMON-SOURCE OUTPUT 


ID(on} — DRAIN CURRENT (mA) 


CONDUCTANCE (umhos) 


BENEFITS: 
e Ultra-Low Gate Leakage 
e Normally OFF 


PRINCIPAL DEVICES 


M117 
M117CHP 


Transfer Characteristic 


Vos - GATE-SOURCE VOLTAGE (VOLTS) 


Forward Transconductance 
vs Drain Current 


Ip — DRAIN CURRENT (mA) 


Output Conductance vs 
Drain Current 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


iggs — GATE REVERSE CURRENT (pA) 


CAPACITANCE (pF) 


Gate Leakage Current vs 
Gate-Source Bias 


Vgs — GATE SOURCE VOLTAGE (VOLTS) 


Gate Capacitance vs 
Voltage 
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VGSith) - GATE THRESHOLD VOLTAGE 


Gate Threshold Voltage vs 
Substrate Bias 
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Source-Drain Leakage Currents 
vs Voltage 
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_depletion-type 
n-channel MOSFET 
designed for... 
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S Parameters (Plotted on 50 ohm Smith Chart) 


PERFORMANCE CURVES (Cont’d) (25°C unless otherwise noted) 
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BODY IS BACKSIDE CONTACT 


(0.635) 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETE RS} 


enhancement-type 


p-channel MOSFET 
designed for... 


TYPE 
Single 
Single 


Audio and RF Amplifiers 
Analog Switches 

Logic Circuits 
Multiplexers 


PACKAGE 
TO-72 
Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Ip - DRAIN CURRENT (mA) 


DS(ON) - STATIC DRAIN-SOURCE 


Ip - DRAIN CURRENT (mA} 


Drain-Source ON State Resistance vs 


ON RESISTANCE (OHMS) 


— 
o 
x 


Output Characteristics 


Vos - DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristic 


-10 


VGs - GATE-SOURCE VOLTAGE (VOLTS) 


Gate-Source Bias 


Vas - GATE-SOURCE VOLTAGE (VOLTS) 


Ip - DRAIN CURRENT (uA) 


VGS(th) - GATE THRESHOLD VOLTAGE (VOLTS) 


CAPACITANCE (pF) 


Low Voltage Output 
Characteristics 


Vps - DRAIN-SOURCE VOLTAGE (VOLTS) 


Gate Threshold Voltage vs 
Substrate Bias 


VGs= Vps 
Ip=-10nA 
—|______4. 


Vs - SUBSTRATE-SOURCE BIAS (VOLTS) 


Gate Capacitance vs Voltage 


-8 -12 -16 -20 -24 -28 
VGs/VGD - GATE-SOURCE/DRAIN 
VOLTAGE (VOLTS) 


igss - GATE REVERSE CURRENT (pA) 


ID(off)/IS(oft) - DRAIN/SOURCE 
CUTOFF CURRENT (pA) 


CAPACITANCE (pF) 


Ds} 


BENEFITS: 
e 1010) Input Resistance 


@ Integrated Zener Clamp Protects the 
Gate 


Square Low Transfer Characteristics 
Normally OFF 


PRINCIPAL DEVICES 


MEM511 
MEM511CHP 


Gate Leakage Current vs 
Gate-Source Bias 


Vas - GATE-SOURCE VOLTAGE {VOLTS} 


Source-Drain Leakage Currents vs 


Vps/Vsp - DRAIN/SOURCE VOLTAGE (VOLTS) 


Substrate Capacitance vs 
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eee a 
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-4 -8 -12 -16 -20 -24 -28 
Vsp/Vpg ~ SOURCE/DRAIN-SUBSTRATE 
VOLTAGE (VOLTS) 


WoIW 


BODY ALSO BACKSIDE CONTACT 


—; enhancement-type 
- p-channel MOSFET 


ae) designed for... 
| =» Analog and Digital Switching BENEFITS: 
= General Purpose Amplifiers @ High Gate Transient Voltage Break- 
= y = Smoke Detectors down Eliminates Need for Gate 

cael as Protective Diode 
| (0 076) “lageit | ‘ 
Sass e Ultra-High Input impedance 
pe . {0 635) —f 
ALL DIMENSIONS IN INCHES @ Low Leakage 


{ALL DIMENSIONS IN MILLIMETERS} 


e@ Normally OFF 


TYPE PACKAGE PRINCIPAL DEVICES 
Single TO-18 MFE823 

Single TO-72 3N163-64 

Single Chip 3N163-64CHP, MFE823CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


~ Output Characteristics Transfer Characteristic 


ID(ON) — DRAIN ON CURRENT (mA) 


ID(ON) — DRAIN ON CURRENT (mA) 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) 


Common-Source, Short-Circuit, 
Low-Level Output Forward Transadmittance vs 
Characteristics Drain Current — 


!D(ON) - DRAIN ON CURRENT (1 AMPS) 
Yfs — FORWARD ADMITTANCE (umhos) 
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) ID(on) — DRAIN ON CURRENT (mA) 
Common-Source, Short-Circuit, Common-Source, Short-Circuit, 
Output Admittance vs Output Admittance vs 
Drain Voltage Drain Current 


Yos ~ OUTPUT ADMITTANCE (umhos) 
Yos ~ OUTPUT ADMITTANCE (umhos) 


=-1.0mA 
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Vps — DRAIN-SOURCE VOLTAGE {VOLTS} 1D (on) — DRAIN ON CURRENT (mA) 


PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


DS(ON) — STATIC DRAIN-SOURCE 
ON RESISTANCE (OHMS) 


CAPACITANCE (pF) 


Drain-Source ON Resistance vs 
Gate-Source Voltage 
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Vas - GATE-SOURCE VOLTAGE (VOLTS) 


Capacitance vs Gate-Source 
Voltage 


Vs —- GATE-SOURCE VOLTAGE (VOLTS) 
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\piott/Isior F) ~ DRAIN/SOURCE 


Low-Level ON Drain-Source 
Voltage vs Gate-Source Voltage 


Vps — DRAIN-SOURCE VOL TAGE (VOLTS) 


VG6s — GATE-SOURCE VOLTAGE (VOLTS) 


Drain-Source Leakage Current vs 
Temperature 
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BODY !S BACKSIDE CONTACT 


enhancement-type 
Poe MOSFET 
designed for 


® Analog and Switching Circuits 
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B8 


| __ 9.020 
(0,508) 


ALL DIMENSIONS IN INCHES. TYPE PACKAG E 
(ALL DIMENSIONS IN MILLIMETERS.) Single TO-72 
Single Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristic 
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Transfer Characteristic 
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Drain-Source ON Resistance vs 
Gate-Source Bias 
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Ves — GATE-SOURCE VOLTAGE (VOLTS) 


SCS Soe a 


BENEFITS: 


e tntegrated Zener Clamp Protects the 
Gate 

e Cgs Less Than 0.5 pF 

@ Very Low Ip(off) and Is(of¢) 

e Normally OFF 


PRINCIPAL DEVICE 


M104 
M104CHP 


Output Characteristic 
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Jan 
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristic 


0 4 8 -12 -16 -20 


Vag — GATE-SOURCE VOLTAGE (VOLTS) 


Gate Threshold Voltage vs 
Substrate Bias 


+5 +100 +15 
Ves — SUBSTRATE-SOURCE BIAS (VOLTS) 


+20 +25 = =60+30 


PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Ip - DRAIN CURRENT (uA) 
' ' 


CAPACITANCE (pF) 


Low Voltage Output 
Characteristics 


a 
rt Por 
077 AAR 
AM TCE 
7/Ann0nnne 
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Vps - DRAIN-SOURCE VOLTAGE 


Gate Capacitance vs 
Voltage 


Vgs/Vgp — GATE-SOURCE/DRAIN 


VOLTAGE (VOLTS) 


A.1Q0 


'Gss/ID(OFF)/IS(OFF) (PA) 


CAPACITANCE (pF) 


Leakage Currents vs 
Voltage 


ID(OFF). VGS = Vas = 9 V -—— 
lass, Vos = Vas =0V nn” ha 
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Vces/Vps/Vsp (VOLTS) 


Substrate Capacitance vs 
Voltage 


Vgp/Vpg — SOURCE/DRAIN-SUBSTRATE 
VOLTAGE (VOLTS) 


GATE IS BACKSIDE CONTACT n-channel JFETs 
designed for eee 


Analog Switches 
Commutators 
Choppers 


Integrator Reset Switch 


TYPE PACKAGE 
PEL BIIENSI ORIN MEL Lime TERS) Si ngle TO-18 

Dual TO-71 

Single TO-92 

Single TO-106 

Single Chip 

Dual Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristic 


Output Characterstic 


Ip ~ DRAIN CURRENT (mA) 
Ip — DRAIN CURRENT (mA) 


Vos — DRAIN-SOURCE VOLTAGE (VOLTS) Vos — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics Transfer Characteristics 
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Ip — DRAIN CURRENT (mA) 
Ip — DRAIN CURRENT (mA) 


P..¢eaieee 


BAW 


Ves — GATE-SOURCE VOLTAGE (VOLTS) 


VGs — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics Transconductance Characteristics 
15 


gfs - FORWARD TRANSCONDUCTANCE (mmhos) 
gfs - FORWARD TRANSCONDUCTANCE (mmhos) 


0 . 4 


VGs — GATE-SOURVE COLTAGE (VOLTS) 


VGs — GATE-SOURCE VOLTAGE (VOLTS) 


1p — DRAIN CURRENT (mA) 


Ip — DRAIN CURRENT (mA) 


gfs — FORWARD TRANSCONDUCTANCE (mmhos) 


$F 


BENEFITS: 


No Offset or Error Voltages Generated 
by Closed Switch. Purely Resistive. 
High Isolation Resistance From 

Driver 


e High Off-isolation Ip (off) < 100 pA 
@ High Speed tony < 20 ns 


PRINCIPAL DEVICES 

2N3970-72, 2N4091-93, 2N4391-93, 
2N4856-61, 2N4856A-61A, U200-02, 
VCR2N 

2N5564-66 

2N5638-40, 2N5653-54, J111-13 
E111-13, KE4391-93, U1897E-99E 
All of the above single devices 
2N5566CHP 
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics 
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Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics 
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VGs — GATE-SOURCE VOLTAGE (VOLTS) 


PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Common-Gate Input Admittance vs ON Resistance vs Ambient Common-Source Capacitances 
Rice Temperature vs Gate-Source Voltage 


PTT ff ese vos = 20'v 


Vig — INPUT ADMITTANCE (mmhos)} 
CAPACITANCE (pF) 
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NCL 


SOURCE AND GATE ARE COMMON n-channel JFET 
current regulator diode 
; designed for... 


= Current Regulation BENEFITS: 
a Current Limiting e Simple Two Lead Current Source 


® Biasing © Simplifies Floating Current Sources 
No Power Supplies Required 


@ Low Cost 


TYPE PACKAGE PRINCIPAL DEVICES 


Single TO-106 E500-507 
” 635i , Single Chip E500CHP-507CHP 


ALi DIMENSIONS IN INCHES 
{ALL DIMENSIONS IN MILLIMETERS} 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Dynamic Impedance vs 
Limiter Current Knee Impedance vs Limiter Current 


10 


| sae 


Zq ~ DYNAMIC IMPEDANCE (MQ) 
Zk — KNEE IMPEDANCE (Ma) 


fe N iW 


Ip — LIMITER CURRENT (mA) : ip — LIMITER CURRENT (mA) 


Limiting Voltage at 0.9 Ip vs 
Limiter Current Capacitance vs Forward Voltage 
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SHH 
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VL — LIMITING VOLTAGE (VOLTS) 


Typical Variation of |p with Temperature 
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GATE IS BACKSIDE CONTACT 
S AND D ARE SYMMETRICAL 


0.018 
(0.457) 


0.004 
{0.102} 


| 0.018 | 
10.457} 

ALL DIMENSIONS IN INCHES 

(ALL DIMENSIONS IN MILLIMETERS} 


n-channel JFET 
designed for... 


= Low and Medium Frequency Single 


and Differential Amplifiers 


# High Input Impedance Amplifiers 


TYPE PACKAGE 
Single TO-72 
Single Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristic 


Vos — ORAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics 


ip — DRAIN CURRENT (mA) 


Vos — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics 


6, — FORWARD TRANSCONDUCTANCE (umhos) 


e -1.0 -2.0 -3.0 -4.0 
Vas - GATE-SOURCE VOLTAGE (VOLTS) 


tp — DRAIN CURRENT (mA) 
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BENEFITS: 


e Wide Dynamic Range 


ig Specified @ Vpg = 20 V 
@ Low Capacitance Cj, < 4 pF 


e Low Output Conductance 


PRINCIPAL DEVICES 


2N3684-7 


2N3684CHP-7CHP 


Output Characteristic 


Ip — DRAIN CURRENT (mA) 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Static Drain-Source ‘ON’ Resistance 


vs Gate-Source Cutoff Voltage 


tps — DRAIN-SOURCE ‘ON’ RESISTANCE (OHMS) 


VGS (off) ~ GATE-SOURCE CUTOFF VOLTAGE 
(VOLTS) 


‘ON’ Resistance vs 
Ambient Temperature 
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rps RELATIVE TO 25°C VALUE 
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T — TEMPERATURE (°C) 


VAIN 


NFA 


PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Drain Current and Transconductance 
vs Gate-Source Cutoff Voltage 
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Drain Current and Transconductance 
vs Ambient Temperature 
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Qos — OUTPUT ADMITTANCE (umhos) 


Gos -- OUTPUT ADMITTANCE (umhos) 


Vps -- DRAIN-SOURCE VOLTAGE (VOLTS) 
Common-Source 
Forward Transconductance 
vs Drain Current 
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GATE ALSO BACKSIDE CONTACT j 
~ n-channel JFET 


designed for... 
= VHF/UHF Amplifiers BENEFITS: 
# Oscillators e Low Noise 
ane = Mixers NF = 3 dB Typical @ 400 MHz 
cE Low Input Capacitance High Speed e Wideband 
Switch High g¢,/Cjgg Ratio 
TYPE PACKAGE PRINCIPAL DEVICES 
AY Single TO-72 2N3966, 2N4416-16A 
| | Single TO-92 2N5484-6, 2N5555, 2N5668-70, MPF102, MPF 108, 
= 0.015 | MPF112 
Ait MERRIE ICME Single TO-106 E304-5, KE4416, U1837E, U1994E 
{ALL DIMENSIONS IN MILLIMETERS} Single OD-81 IN441 7 
Single Chip All of the above devices 


PERFORMANCE CURVES (25°C unless otherwise noted) 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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Common-Source Input Admittance 
vs Frequency 
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Common-Source Output Admittance 
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CURRENT (nA) 
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@, — NOISE VOLTAGE (nV//Hz2) 


Gate Operating Current 
vs Drain-Gate Voltage 
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GATE ALSO BACKSIDE CONTACT n-channel! JFET ra 
designed for... a) 
a Low ON Resistance Analog Switches BENEFITS: 
a Commutators e Low Insertion Loss — 
= Choppers @ Small Error in Measurement Systems 
= Integrator Reset Capacitors VbS(on) < 50 mV (2N5432) 
= Low Noise Audio Amplifiers © High Off-lsolation Ip(gff) < 200 pA 
e@ High Speed tg(gn) < 4 ns 
e Low Noise Audio-Freq Amplification 
en < 2nV/\/Hz at 1 kHz 
| oe er TYPE PACKAGE PRINCIPAL DEVICES 
oe Single TO-39 U320-2 
{ALL DIMENSIONS IN MIL L METERS! Single TO-52 2N5432-34 
Single TO-92 J108-10 
Single TO-106 E108-10 
Single Chip All of the above devices 
PERFORMANCE CURVES (25°C unless otherwise noted) 
Drain Cutoff Current vs Common-Source Capacitance vs 
Output Characteristic Ambient Temperature Normalized Gate-Source Voltage 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Yigs — INPUT ADMITTANCE (umhos)* 


Yos — OUTPUT ADMITTANCE (mmhos) 


Input Admittance Common Gate 
vs Frequency 
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Gain — Intermodulation Characteristics 
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Reverse Transfer Admittance Common 
Gate vs Frequency 
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CATHODE !S BACKSIDE CONTACT 
n-channel JFET 


current regulator diode 
designed for... 


= Current Regulation BENEFITS: 
# Current Limiting © Simple Two Lead Current Source 
a 005 = Biasing e Current Insensitive to Temperature © 


(0.127) ary 
; Low Voltage References Changes. Temperature Coefficient 
‘ (1.270) : ot : 
a Seite ea Better Than 0.15%/ C On All Devices 


(ALL DIMENSIONS IN MILLIMETERS) 


z 
A 
rf 


TO-18 Package for Improved Current 
Control 


Simplifies Floating Current Sources 
No Power Supplies Required 


TYPE PACKAGE PRINCIPAL DEVICES 
Single TO-18 (2-lead) CR022 Thru CRO62, U508 
Single Chip CRO22CHP Thru CRO62CHP 
PERFORMANCE CURVES (25°C unless otherwise noted) 


Dynamic Impedance vs Knee Impedance vs Limiting Voltage @ 0.8 IF vs 
Regulator Current _ Regulator Current Regulator Current 


Zg — DYNAMIC IMPEDANCE (M2) 
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Zx — KNEE IMPEDANCE (Mo) 
Vi — LIMITING VOL TAGE (VOLTS) 


Ip — REGULATOR CURRENT (mA) Ip — REGULATOR CURRENT (mA) tp — REGULATOR CURRENT (mA) 


Temperature Coefficient Temperature Coefficient 
-55°C <Tj < 25°C vs 25°C <Tj < 125°C vs Thermal Resistance vs 
Regulator Current Regulator Current Power Dissipation 


Ta = 25° C STILL AIR, CURRENT 
REGULATOR .251N . ABOVE ri 
CIRCUIT BOARD | 
Tc — 25°C INFINITE HEAT SINK: 


0) -x ~ THERMAL RESISTANCE (°C/W) 


0, — TEMPERATURE COEFFICIENT (%/°C) 
v1 — TEMPERATURE COEFFICIENT (%/°C) 


Ip — REGULATOR CURRENT (mA) !— — REGULATOR CURRENT (mA) Pp — POWER DISSIPATION (mW} 


Capacitance vs Forward Voltage 


NOTE: If, Regulator Current is specified under pulse conditions. 
In operation, final current will be a function of junction tempera- 
ture. If (steady state) = IF x [1 + 0) (Tj — 25°C)] where 6 is the 
temperature coefficient of IF and Tj is the junction temperature. 


Tj may be found by Tj = Tamb + 6j-aPD = Tease + 9 j-cPD. Tj must 


not exceed 150°C. ate or a is the derating factor for all devices. 
j-c j-a 


Cy — CAPACITANCE (pF) 


Ve — FORWARD VOLTAGE (VOLTS) 
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-> ° GATHODE IS BACKSIDE CONTACT 


(0.1140) ; 
0.040 

yk an 7 +) ee a 
ALL DIMENSIONS IN INCHES 


(ALL DIMENSIONS IN MILLIMETERS} 


PERFORMANCE CURVES (25°C unless otherwise noted) 
Dynamic Impedance vs 
Regulator Current 
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tp — REGULATOR CURRENT (mA) 
Temperature Coefficient 
-55°C <Tj < 25°C vs 
Regulator Current 


6) — TEMPERATURE COEFFICIENT (%/°C) 


'p — REGULATOR CURRENT (mA) 


Capacitance vs Forward Voltage 


0, — TEMPERATURE COEFFICIENT (%/°C) 


n-channel JFET. 


current regulator diode 


designed for... 
= Current Regulation 

s Current Limiting 

® Biasing 


= Low Voltage References 


TYPE.. PACKAGE 
Single TO-18 (2-lead) 
Single Chip 


Knee Impedance vs 
Regulator Current 


10 


1.0 


0.1 


Zk — KNEE IMPEDANCE (MO) 


Ip — REGULATOR CURRENT (mA) 
Temperature Coefficient 
25°C < Tj < 125°C vs 
Regulator Current 


0.1 1.0 10 
Ip — REGULATOR CURRENT (mA) 


Vi — LIMITING VOLTAGE (VOLTS) 


BENEFITS: . 


@ Simple Two Lead Current Source 


e Current Insensitive to Temperature 


Changes. Temperature Coefficient 
Better Than 0.15%/° C On All Devices 


@ TO-18 Package for improved Current 


Control 


© Simplifies Floating Current Sources 


No Power Supplies Required 


PRINCIPAL DEVICES 


CRO68 Thru CR156 
CRO68CHP Thru CR150CHP 


1000 


6; -x — THERMAL RESISTANCE (°C/W) 
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Limiting Voltage @ 0.8 IF vs 
Regulator Current 


Ip — REGULATOR CURRENT (mA) 


Thermal Resistance vs 
Power Dissipation 
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Ta = 25°C STILL AIR, CURRENT 
REGULATOR .251N. ABOVE 
CIRCUIT BOARD 

Tc — 25°C INFINITE HEAT SINK 


Pp — POWER DISSIPATION (mW) 


NOTE: IF, Regulator Current is specified under pulse conditions. 
_In operation, final current will be a function of junction tempera- 


ture. IF (steady state) = If x [1+ 44 (Tj — 25°C)| where Oj is the 
‘temperature coefficient of If and Tj is the junction temperature, 


Cr — CAPACITANCE (pF) 


“Tj may be found by Tj = Tamb + 9j-aPD = Tcase + 9j-cPD. Tj must 


not exceed 150°C. mle or rs is the derating factor for all devices. . 
j-c  9j-a =~ 


Ve — FORWARD VOLTAGE {VOLTS) 


4-30 


CATHODE !S BACKSIDE CONTACT 
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(1 143) 


ALL DIMENSIONS IN INCHES 
tALL DIMENSIONS IN MILLIMETERS) 


n-channel JFET 


current regulator diode 


designed for... 


= Current Regulation 


# Current Limiting 


u Biasing 


a Low Voltage References 


TYPE 
Single 
Single 


PACKAGE 


TO-18 (2-lead) 
Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Dynamic Impedance vs 
Regulator Current 


Zq — DYNAMIC IMPEDANCE (M22) 


lp — REGULATOR CURRENT (mA) 
Temperature Coefficient 
-55°C <Tj < 25°C vs 
Regulator Current 


0) — TEMPERATURE COEFFICIENT (%/ 'C) 


Ip — REGULATOR CURRENT (mA) 


Capacitance vs Forward Voltage 
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CT — CAPACITANCE (pF) 
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Ve — FORWARD VOLTAGE (VOLTS) 


Zk — KNEE IMPEDANCE (M22) 


oy — TEMPERATURE COEFFICIENT (%/°C) 


Knee !mpedance vs 
Regulator Current 


Ip — REGULATOR CURRENT (mA) 


Temperature Coefficient 
25C< Tj s 125°C vs 


Regulator Current 


ip — REGULATOR CURRENT (mA) 


NOTE: 


BENEFITS: 
@ Simple Two Lead Current Source 


e Current Insensitive to Temperature 
Changes. Temperature Coefficient 
Better Than 0.15%/°C On All Devices 

e TO-18 Package for Improved Current 
Control 

e Simplifies Floating Current Sources 

No Power Supplies Required 


PRINCIPAL DEVICES 


CR160 Thru CR470 
CR160CHP Thru CR470CHP 


Limiting Voltage @ 0.8 IF vs 
Regulator Current 
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REGULATOR .251N. ABOVE toa 
CIRCUIT BOARD 
Te — 25°C INFINITE HEAT SINK 
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0; -x — THERMAL RESISTANCE (°C/W) 


Pp — POWER DISSIPATION (mW) 


If, Regulator Current is specified under pulse conditions. 


In operation, final current will be a function of junction tempera- 
ture. IF (steady state) = IF x [1 + 4 (Tj — 25°C)| where 6] is the 
temperature coefficient of IF and Tj is the junction temperature. 


Tj may be found by Tj = Tamb + 9j-aPD = Tease + 6j-cPD. Tj must 
not exceed 150°C. —1 or —1_ is the derating factor for all devices. 
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reece EINE COATS monolithic 
; dual n-channel JFET 
U) designed for... 


lroassrsesssslld, 
# Low and Medium Frequency Ampli- BENEFITS: 
fiers @ Minimum System Error and Calibra- 
Impedance Converters tion 
Precision Instrumentation Amplifiers 5 mV Offset Maximum (2N5196) 


CLP LELLLEUD OTT Uy 
WY fone 5 uV/°C Maximum (2N5196) 


{0,102} 


(0.787) 


ALL DIMENSIONS IN INCHES TYPE PACKAGE PRINCIPAL DEVICES 
(ALL DIMENSIONS IN MILLIMETERS) 
Dual TO-71 2N5196-9, U231-35 
Dual Chip 2N5199CHP, U232CHP-35CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristics Output Characteristics Output Characteristics 
Low V GS(off) Unit Medium V GSfoff) Unit High VGS(off) Unit 
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Vos — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics Transfer Characteristics Transfer Characteristics 
Low VGS(off) Medium V GS(off) High V Gs(off) 
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Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics 
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Vag — GATE.SOURCE VOLTAGE (VOLTS) 
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PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 
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Static Drain-Source ON Resistance Normalized ON Resistance lbsgs and g¢, vs Gate-Source 
vs Gate-Source Cutoff Voltage vs Ambient Temperature Cutoff Voltage 


500 Ip = s00uA Sanne 
Vgs=0 ne ae 
a Ze 


- DRAIN SOURCE ON RESISTANCE (OHMS) 


DS(on) — NORMALIZED TO 25°C VALUE 
Ipss — SATURATION DRAIN CURRENT (mA) 


'DS(on) 
{soywr!) JONVLONGNOOSNY 


65 105 
TEMPERATURE (°C) 


-2 -3 -4 -5 -6 -7 -8 


VGSs(off) - GATE SOURCE CUTOFF VOLTAGE (VOLTS) Vos(off) - GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Common Source 
Common-Source Output Conductance Common-Source Output Conductance Forward Transconductance 
vs Drain-Source Voltage vs iain Current vs Drain Current 


- OUTPUT ADMITTANCE (ymho) 


Qos — OUTPUT ADMITTANCE (umho) 


Vos — ORAIN SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT (mA) Ip — DRAIN CURRENT (mA) 


Sos ~ 
gt; - FORWARD TRANSCONDUCTANCE 


Gate Leakage Currents vs Gate Leakage Currents vs 


‘ Capacitance vs Gate-Source Voltage 
Ambient Temperature Drain-Gate Voltage P : 


BRReEER EC: 


| 
= 
xz 


CAPACITANCE (pF) 


Ig — GATE OPERATING CURRENT AND 
IGss — GATE REVERSE CURRENT (pA) 
Ig - GATE OPERATING CURRENT AND 

IGsg - GATE REVERSE CURRENT (pA) 

- Nw ek HF DN @ 


[~) 


30 50 70 90 110 130 
10 20 30 40 50 0 -1 -2 -3 -4 -5 -6 -7 ~8 
T — TEMPERATURE (°C) 
Vog — DRAIN-GATE VOLTAGE (VOLTS) Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Equivalent Input Noise Voltage 
vs Frequency 


@, — NOISE VOLTAGE (nVA Hz) 


f — FREQUENCY (Hz) 
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NFROM ACTIVE CONTACTS. _j monolithic 
Sr) P79 dual n-channel JFET | 


=” designed for... 
e FET !nput Amplifiers BENEFITS: 
0.034 @ Low and Medium Frequency Amplifiers ® Minimum System Error and Calibra- 
(0 864) 7 
= Impedance Converters tion 
ee # Precision Instrumentation Amplifiers Sy, Case Meimum a0) 


ja. 702) 95 dB Minimum CMRR 
: a Comparators . ; 
e Low Drift With Temperature 


10 nV/°C (3401) 


— ’ e Simplifies Amplifier Design 
| ae | Output Conductance < 2 uzmho 
0.032 
(0 813} 


e Low Noise 


FALE DIMENSIONS IN MILL WERE RS! en =6nV/ /Hz at 10 Hz Typical 
TYPE PACKAGE PRINCIPAL DEVICES 
Dual TO-71 2N3921-2, 2N4084-5, 2N5045-7, U401-6 | 
Dual Mini-DIP (1) J401-6 
Dual Mini-DIP (2) J1401-6 
Dual Chip 2N4085CHP, 2N5046CHP-47CHP, 


U405CHP-O6CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristics Output Characteristics Drain Current and Transconductance vs 
Low V@s(oFt) Unit (-1.5 V) Medium V Gs(of¢) Unit (-2.2 V) Gate-Source Cutoff Voltage 
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Vos — DRAIN SOURCE VOLTAGE (VOLTS) Vos — DRAIN-SOURCE VOLTAGE (VOLTS) VeESs(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 
Transfer Characteristics Transfer Characteristics Forward Transconductance 
Low Vgs(off) Unit (~1.5 V) Medium V@s(oft) Unit (-2.2 V) vs Drain Current 
2 10K 
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‘ : ttf 8 
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Ves — GATE SOURCE (VOLTS) Vas — GATE SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT (mA) 
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PERFORMANCE CURVES (Con’t) (25°C unless otherwise noted) 


y 
y 
a 


Transconductance vs Gate Source Voltage Transconductance vs Gate Source Voltage Output Conductance 
Low Vas(o#) Unit (-1.5 V) Medium V Gg (off) Unit (-2.2 V) vs Drain Gate Voltage 


| 
LOW Vasioff) UNIT 


GS(off) = -1.52 V 


5 — TRANSCONDUCTANCE (umho) 


gfs — TRANSCONDUCTANCE (umbho) 
Gos — OUTPUT CONDUCTANCE (umho} 


vie Th : DY SH 
mG pa Se 
-~1.2 -1.0 -.8 -.6 ~4 -.2 -2.0 -1.6 -1.2 ~8 -.4 


Vas — GATE SOURCE VOLTAGE (VOLTS) Vas — GATE SOURCE VOLTAGE (VOLTS) VpoG — DRAIN GATE VOLTAGE (VOLTS) 


Gate Operating Current Gate Operating Current Equivalent Short Circuit Input Noise 
vs Drain Gate ioe vs Ambient Temperature vs Frequency 


Ig - GATE OPERATING CURRENT (pA) 


ey ~ NOISE VOLTAGE (nV/\ Hz) 
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less — GATE REVERSE CURRENT (pA) 


vi 
Vpg — DRAIN GATE VOLTAGE (VOLTS) Ta — AMBIENT TEMPERATURE ( C) FREQUENCY (Hz) 


Capacitance vs Gate Source Voltage Capacitance vs Drain to Gate Voltage 


Ss @ lp = 200nA 


CAPACITANCE (pF) 
CAPACITANCE (pF) 


Vo6s — GATE SOURCE VOLTAGE (VOLTS) Vpg — DRAIN GATE VOLTAGE (VOLTS) 
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GATE ALSO BACKSIDE CONTACT 
S$ ANDO D ARE SYMMETRICAL n-channel JFET 
e 
designed for... 


s Small Signal Amplifiers BENEFITS: 
® Choppers @ Low Noise NF < 1 dB at 1 kHz 
2 Voltage-Controlled Resistors @ Operation From Low Power Supply 
Voltages, Vgsioff) < 1 V (2N4338) 
High Off-isolation As a Switch 
ID(off) < 50 pA 
High Input Impedance 


0.022 TYPE PACKAGE PRINCIPAL DEVICES 
(0.559) 


AUCDIMENSIONS IWiacHes Single TO-18 2N3368-70, 2N3436-8, 2N3458-60, 
(ALL DIMENSIONS IN MILLIMETERS) 2N4338-41 ; VCRAN 

Single TO-106 2N4302-4, E201-4 

Single Chip All of the above 


PERFORMANCE CURVES (25°C unless otherwise noted) 
Output Characteristic Output Characteristic Output Characteristic 


es a 
PT eso 
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PT LP | vaso 


Ip — DRAIN CURRENT (mA) 
Ip — DRAIN CURRENT (mA) 
tp — DRAIN CURRENT (mA) 
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eT ft [ f | fF ft ty 
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — ORAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics Transfer Characteristics Transfer Characteristics 
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Ves — GATE-SOURCE VOLTAGE (VOLTS) Vas — GATE-SOURCE VOLTAGE (VOLTS) Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics 
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-2.8 -2.4 -2.0 -16 -12 -08 -04 
Vas — GATE-SOURCE VOLTAGE (VOLTS) Vos — GATE-SOURCE VOLTAGE (VOLTS) 


PERFORMANCE CURVES (Cont'd) (25°C unless otherwise noted) 


Drain Current and Transconductance ON Resistance & Output Conductance 
Output Characteristic vs Gate-Source Cutoff Voltage vs Gate-Source Cutoff Voltage 


750 
Gos © Vps = 15 V, Vag = 0 
TDS @ Ip = 100 vA, Vgg = 0 
VGsiott} @ Vs = 20v, 


os ~ OUTPUT CONDUCTANCE (umhos) 
(SWHO) 29NV.1SIS3aY NO — SG 


Ipsg -- SATURATION DRAIN CURRENT (mA) 
(soy) JONYLONGNODSNVYL OYVMYOS — 46 


Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 
Vastoff) — GATE SOURCE CUTOFF VOLTAGE (VOLTS) Vesiott) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Common-Source Output Conductance ON Resistance vs 
Transfer Characteristics vs Drain Current Ambient Temperature 


Ves(off) = —0.8V HH 
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Vos — GATE-SOURCE VOLTAGE (VOLTS) Ip - DRAIN CURRENT (ma) T — TEMPERATURE (°C) 


(vw) LNSHYND NivyaG — AI 


Jos — OUTPUT CONDUCTANCE (umhos) 


Common-Source 
Common-Source Capacitances vs Forward Transconductance 
Transconductance Characteristics Gate-Source Voltage vs Drain Current 
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9fs — FORWARD TRANSCONDUCTANCE (umhos) 
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1.0 
Vas — GATE-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) ip — DRAIN CURRENT (mA) 


(soy) 39NVLONGNODSNVYL GYYMHOS — *6 
CAPACITANCE (pF) 


Gate Operating Current vs Equivalent Input Noise Voltage and 
Currents vs Ambient Temperature Drain-Gate Voltage Noise Current vs Frequency 


Igss © Vgs = -30 V. Vos = 0 — 
IgG @VpG = 20 V, Ip = 100 nA 


tJ 
Hin 'D= 21 toss st 
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/dV) LNAYYND JSION — Ni 
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T — TEMPERATURE (°C) i 
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NQP 


ROM ACTIVE CONTACTS monolithic 
| dual n-channel JFET 
yl g g designed for... 
@ General Purpose Differential Amplifiers BENEFITS: 


e Low Cost 
e High Input impedance 


TYPE PACKAGE PRINCIPAL DEVICES 
; Dual Mini-DIP (1) J410-12 
Set Dual Mini-DIP (2) NPD8301-3 
vis oF Dual $1-200 E400-2, E410-12 
pipibibaaloneaincues Dual TO-71 2N3954, 2N3954A, 2N3955, 2N3955A, 
| (ALL DIMENSIONS IN MILLIMETERS) 2N3956- 8, 2N5452- 54 
Dual Chip E401CHP-2CHP, E411CHP-12CHP 
oe 2N3955CHP, 2N3956CHP-8CHP, 
PERFORMANCE CURVES (25°C unless otherwise noted) _ 2N5454CHP 
Output Characteristics Output Characteristics Output Characteristics 
Low V GS(off) Unit Medium YGS(off) | Unit High V GS(off) Unit 


Ip — DRAIN CURRENT (mA) 
aN 
New | 
NAN 
I LA 
real 


0 or a ee AU de 0 2 4 6 8 0 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) 
Transfer Characteristics Transfer Characteristics Transfer Characteristics 
Low VGS(off) Medium V GS(off) High V GS(off) 


(Vw) JNSYHND NIVYO — 9} 


(v4) LNSYHYND NivYG — OI 
(vw) LNAYYND Nivua — I 
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Vas — GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SOURCE VOLTAGE (VOLTS) Vas — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics 
Low VGS(off) Medium VGs(off) High V Gs(off) 
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gf, ~ FORWARD TRANSCONDUCTANCE (umhos) 


Gf, - FORWARD TRANSCONDUCTANCE (umhos) 
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Vgs ~— GATE-SOURCE VOLTAGE (VOLTS) Vas — GATE-SOURCE VOLTAGE (VOLTS) Vs — GATE-SOURCE VOLTAGE (VOLTS) 
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NQT 


Su aeHIe Comracre monolithic 
dual n-channel JFETs 


designed for... 
0.018 = Low Leakage FET Input Op Amps BENEFITS: 
oi = pH Meters @ Ultra-High Input Impedance 
ay a Electrometers e Good Voltage Gain 
(0.102) e Low Noise 
0.022  igta2i | TYPE PACKAGE PRINCIPAL DEVICES 
ALL DIMENSIONS Kee Dual TO-78 U421-6 
(ALL DIMENSIONS IN MILLIMETERS) Dual Chip U423CHP, U426CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristics Output Characteristics G 2 Racers 
; ‘ ; : DSS vs Gate oource Cuto Oo tage 
Low VGS(off) Unit (1.0 V) High VGS(off) Unit (2.5 V) zB 
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S ra) y| = sae HH 
= 80 | = 400 S a 
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A) 40 £ 200 ok & Hill 
a= N 
ca OE i 
qn mm et eo eee 2B 0.1 
0 4 8 12 16 20 0 4 8 12 16 20 = 0.1 10 
Vps — DRAIN SOURCE VOLTAGE (VOLTS) Vps — DRAIN SOURCE VOLTAGE (VOLTS) VGSi(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 
Transfer Characteristics Transfer Characteristics Forward Transconductance vs 
Low Vgs(off) Unit (1.0 V) High Vgs(of¢) Unit (2.5 V) Gate Source Cutoff Voltage 


Ves(oft) @ Ip = 1A 
gf, @ f= 1 kHz 


. | A nee 
PN ot oe 
SSAVGRERESH 


cal il 


V@siott) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Ip — DRAIN CURRENT (nA) 


tp — DRAIN CURRENT (mA) 


gf; - FORWARD TRANSCONDUCTANCE (umho) 


0 -0.2 -0.4 -0.6 -0.8 -1 0 -0.4 -08 -1.2 -1.6 -2 -2.4 
Vogs — GATE SOURCE VOLTAGE (VOLTS) Vas — GATE SOURCE VOLTAGE (VOLTS) 
Transconductance vs Gate Source Voltage Transconductance vs Gate Source Voltage Common-Source Output Conductance 
Low Vgs(off) Unit (1.0 V) High Vgs(off) Unit (2.5 V) vs Drain Current 


a; — TRANSCONDUCTANCE (umho) 
Sts — TRANSCONDUCTANCE (umho) 
Qos ~ OUTPUT CONDUCTANCE (umho) 
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Vgs — GATE SOURCE VOLTAGE (VOLTS) Vegs — GATE SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT (uA) 


4-40 


NRL 


GATE ALSO BACKSIDE CONTACT 
S AND D ARE SYMMETRICAL 


(0 457) 


ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 


n-channel JFET 
designed for... 


Small Signal Amplifiers 


VHE Amplifiers 
Oscillators 
Mixers 


Switches 


TYPE 
Single 


Single 
Single 


PACKAGE 
TO-72 


TO-92 
Chip 


PERFORMANCE CURVES (25°C unless otherwise noted) 


1p - DRAIN CURRENT (mA} Ip - DRAIN CURRENT (mA) 


- FORWARD TRANSCONDUCTANCE (umho) 


gfs 


Output Characteristic 


Vps - DRAIN SOURCE VOLTAGE (VOLTS) 


Transfer Characteristic 


Vas - GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics 
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Vgs - GATE-SOURCE VOLTAGE (VOLTS) 


Output Characteristic 


Ip - DRAIN CURRENT (mA) 


Vos - DRAIN SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics 


Ip - DRAIN CURRENT (mA) 


REECE 


ie Ge a 
INNWcc 
PNK See] 


Vas - GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics 


- FORWARD TRANSCONDUCTANCE (umho) 


Vps=15V 
f= 1kHz 


Vas - GATE-SOURCE VOLTAGE 
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Ds} 


BENEFITS: 


Wide Input Dynamic Range 
High Ig Breakpoint Voltage 


High Gain 


Low Insertion Loss Switches 


PRINCIPAL DEVICES 

2N3821-4, 2N4220-2, 2N4220A-22A, 
2N4223-24, 2N5556-58 

2N5457-9, MPF109, MPF111 

All of the above 


Drain Current & Transconductance vs 


Ipss - SATURATION DRAIN CURRENT (mA) 


Pi 
Qa 
= 


rps — RELATIVE TO 28°C VALUE 


= 
° 


CURRENT (nA) 
1 


; 


Gate-Source Voltage 


afs @ f = 1kHz 
AT testo’ 
“1 2 <3 4 -5 -6 -7 
~- GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Leakage Currents vs 
Ambient Temperature 


F iGss @ Vgs = -30 V, Vps = 0 


{IG © VpG= 15 V, Ip = 100 nA 


YA 
5 


T- TEMPERATURE (°C) 


‘ON’ Resistance vs 
Ambient Temperature 


T — TEMPERATURE [°C) 


NS 


Wane papcovinscneas n-channel JFET 
designed for... | 


= Low Noise Amplifiers BENEFITS: 

= Single and Differential Amplifiers @ Simplifies Amplifier Design 
e Low Output Conductance 
@ Low 1/f Noise 


TYPE PACKAGE PRINCIPAL DEVICES 
Dual TO-71 2N5515-24 
Single TO-72 2N4867-9, 2N4867A-69A 
Single TO-106 E230-2 
aeaah Dual Chip 2N5518CHP-9CHP, 2N5523CHP-4CHP 
ALL DIMENSIONS IN INCHES Single Chip All of the above single devices 


{ALL DIMENSIONS IN MILLIMETERS) 


PERFORMANCE CURVES (25°C. _ unless otherwise noted) 


Output Characteristics Output Characteristics Output Characteristics 
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Vps - DRAIN-SOURCE VOLTAGE (VOLTS) Vps - DRAIN-SOURCE VOLTAGE (VOLTS) Vos - DRAIN-SOURCE VOLTAGE (VOLTS) 
Transfer Characteristics Transfer Characteristics Transfer Characteristics 


Ip - DRAIN CURRENT (mA) 
Ip — DRAIN CURRENT (mA) 
!p — DRAIN CURRENT (mA) 


PASS 
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ry -3 -4 5 
VGS ~ GATE -SOURCE VOLTAGE (VOLTS) Vas - GATE-SOURCE VOLTAGE (VOLTS) VGs - GATE-SOURCE VOLTAGE (VOLTS) 
Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics 
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0 OS -1 -15 -2 -25 -3 -35 0 “4 
Vas — GATE-SOURCE VOLTAGE (VOLTS) Vas — GATE-SOURCE VOLTAGE (VOLTS) Vos - GATE-SOURCE VOLTAGE (VOLTS) 


gfs - FORWARD TRANSCONDUCTANCE 
§fs - FORWARD TRANSCONDUCTANCE 
Gfs ~ FORWARD TRANSCONDUCTANCE 
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GATE ALSO BACKSIDE CONTACT 
S AND D ARE SYMMETRICAL n-channel JFET 
e 
designed for... 


s Ultra-High Input impedance Amplifiers BENEFITS: 
Electrometers e Low Power 
pH Meters Ipss < 90 vA (2N4117) 


Smoke Detectors - ® High Input Impedance 
Ig < 1 pA (2N5906-09) 


TYPE PACKAGE PRINCIPAL DEVICES 
Single TO-72 2N4117-9, 2N4117A-9A, VCR7N 
Dual TO-78 2N5902-9 
Single Chip 2N4117CHP-9SCHP, 2N4117ACHP-9ACHP, 
ALL DIMENSIONS IN INCHES VCR7NCHP 
(ALL DIMENSIONS IN UILEDMETERS) Dual Chip 2N5905CHP, 2N5909CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Output Characteristic Output Characteristic Output Characteristic 


ie 
a= 


Ip — DRAIN CURRENT (uA)V 
Ip — DRAIN CURRENT (x 
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i ee a 
| Zecxnackan eee 
6 7 8 9 10 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Vos — DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics Transfer Characteristics Transfer Characteristics 
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Ip — DRAIN CURRENT (A) 
Ip — DRAIN CURRENT (xA) 
eat 
| A | MAX 
J 
1 
{1p — DRAIN CURRENT (uA) 


Vas — GATE-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) Ves — GATE-SOURCE VOLTAGE (VOLTS) 


Transconductance Characteristics Transconductance Characteristics Transconductance Characteristics 
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Ves — GATE-SOURCE VOLTAGE (VOLTS) Vos — GATE-SOURCE VOLTAGE (VOLTS) VGs — GATE-SOURCE VOLTAGE (VOLTS) 


° 
9, - FORWARD TRANSCONDUCTANCE (umhos) 


9¢, ~ FORWARD TRANSCONDUCTANCE (umhos) 
9, ~ FORWARD TRANSCONDUCTANCE (umhos) 
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NVA 


GATE IS BACKSIDE CONTACT _ n-channel JFET 
SL LLLLLLLE LILLY, VU1U11 77, desi ned for eee | 
j=, , 


Z 
g 
Z Y # Analog Switches BENEFITS: 
Z j = Commutat e@ Very Low | tion L 
y y) m ors ery Low Insertion Loss 
Y pees = Choppers Rps(on) < 2.5 Ohms (U290, 
Y 294) 
Y 


e High Off-lsolation 


SOQQ sss 


SSS 


ANANSI 
SSS 
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ANS 


Y 
Z Y 2 
Vr ILE \ TYPE PACKAGE PRINCIPAL DEVICES 


er Foo Single TO-39 U294-95 

| so46 rere | Single TO-52 U290-1 

ALL DIMENSIONS IN iucwes Single TO-106 E105-7 

(ALL DIMENSIONS IN MILLIMETERS) Si ngle Chip U290CH P-1 CHP, E1 O5CHP-7CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Saturation Drain Current and 
Drain-Source ‘ON’ Resistance vs Drain-Source Resistance vs Normalized 
Output Characteristic Gate-Source Cutoff Voltage Gate-Source Voltage 


! @Vng = 10 V 
DSS DS 
\ oss ¢ v ae 


NV es(off) © Vps = 10 V + 
Ip = 10 nA 
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Ipsg — SATURATION DRAIN CURRENT (AMPS) 
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VGs @ Vos = 10 V 
Vesiott) ® Vos = 10 
tp = 100 nA 
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rps — RELATIVE TO VALUE AT Vgs 


0 -1.0 -2.0 -3.0-4.0 -5,0-6.0-7.0-8.0-9.0 -10 ‘0 010203 0405 0607 08 09 10 
Vps — DRAIN-SOURCE VOLTAGE (VOLTS) Ves(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) VGs/VGS (off) NORMALIZED 
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Ambient Temperature Ambient Temperature vs Frequency 
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NZA 


GATE ALSO BACKSIDE CONTACT n-channel JFET 
WY l ait designed for... 


{0 102) 


V7 = VHF/UHF Amplifiers BENEFITS 
4 U/rzzz ZZZZAV} : euti ve sigs 
arg a acspen tp catecate = Front End High Sensitivity Amplifiers e Industry Standard 
HHH i il = ® Oscillators @ High Power Gain 
iit HH HH E = Mixers 16 dB at 100 MHz, Common Gate 


11 dB at 450 MHz, Common Gate 


@ Low Noise 
3 dB Noise Figure at 450 MHz 


Wide Dynamic Range 


— aa on Greater Than 100 dB 


ALL DIMENSIONS IN INCHES ° 
{ALL DIMENSIONS IN MILLIMETERS} 75 Ohm Input Match Common Gate 


TYPE PACKAGE PRINCIPAL DEVICES 


Single TO-52 U308-10 

Single TO-72 U311 

Single TO-92 J308-10 

Dual TO-99 U430-1 

Quad TO-99 U350 

Dual TO-105 E430-1 

Single OD-81 U316-17 

Single Chip J308CHP-10CHP, U308CHP-10CHP, 
U311CHP, U316CHP-17CHP 

Dual Chip E430CHP-1CHP, U430CHP-1CHP 

Quad Chip U350CHP 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Drain Current & Transconductance ON Resistance & Output Conductance Common-Source Output Conductance 
vs Gate-Source Cutoff Voltage vs Gate-Source Cutoff Voltage vs Drain Current 


1000 p= = m 100K 


Vps = 10 V 
- afs @ f = 1 kHz 
Ipss @ Ves = 9 


Gos @ Vps = 10 V, Veg = 0, f = 1 kHz 
tps @ Ip = 100 vA, Veg = 0 
Vas(ott) @ Ip = tna 
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Jos — OUTPUT ADMITTANCE (umhos) 
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NZF 


GATE ALSO BACKSIDE CONTACT 


| 0.019 
(0 483) 

ALL DIMENSIONS IN INCHES 

(ALL DIMENSIONS IN MILLIMETERS) 


| n-channel JFET 
designed for... 


® High Frequency Amplifiers 
= Mixers 


# Oscillators 


TYPE PACKAGE 
Single TO-52 
Dual TO-78 
Single TO-106 
Dual $!-200 
Single Chip 
Single OD-81 
Single OD-82 
Dual Chip 


PERFORMANCE CURVES (25°C. unless otherwise noted) — 


Output Characteristic 


Ip — DRAIN CURRENT (mA) 


0 
0 4 8 12 1 20 24 2 
Vps - DRAIN-SOURCE VOLTAGE (VOLTS) 


Transfer Characteristics 


Ip — DRAIN CURRENT (mA) 
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0 - -2 -3 -4 
Vas — GATE-SOURCE VOLTAGE (VOLTS) 
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Transconductance 
Characteristics 
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-1 -2 -3 -5 

VGs — GATE-SOURCE vere {VOLTS) 


Qfs — FORWARD TRANSCONOUCTANCE (mmhos} 
° 


Common-Source Output Conductance 
vs Drain Current 


Goss — OUTPUT CONDUCTANCE (umho) 


1 2 3 4 5 6 78910 
Ip — DRAIN CURRENT (mA) 


Leakage Currents vs 
Drain-Gate Voltage 
—100 


GATE CURRENT (nA) 
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y 
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Vp — DRAIN-GATE VOLTAGE (VOLTS) 


Forward Transconductance vs 
Drain Current 


Vps = 15 V 
Gfs @ f= 1 kHz 
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PP ailil| aI 
CTE TCO 
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0.1 10 
Ip ~ DRAIN CURRENT (mA) 


Gf, — FORWARD TRANSCONDUCTANCE (mmhos) 
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Ds 


BENEFITS: 
e@ High Power Gain 


@ Low Input Capacitance 


PRINCIPAL DEVICES . 


U312 

2N5911-12, U257 
E114, E210-12, E300 
E420-1 


E114CHP, E210CHP-12CHP, E300CHP, 


U312CHP, U314CHP-15CHP 
U314 
U315 


2N5912CHP, E420CHP-1CHP, U257CHP 


Saturation Drain Current and 
Forward Transconductance vs 
Gate-Source Cutoff Voltage 


| tT 
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pA ST ae ed 
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0 -1 -2 -3 -4 -6 +7 


Ipss — SATURATION DRAIN CURRENT (mA) 


Ve6s(off) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


Equivalent Input Noise Voltage 
vs Frequency 


— NOISE VOLTAGE (nVA/Hz) 
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Secaiiiinnma: =e 
at at ai 
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10 100 10K 100K 


f — FREQUENCY (Hz) 


Common-Source Capacitances vs 
Gate-Source Voltage 
10 
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Vas — GATE-SOURCE VOLTAGE (VOLTS) 
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MEANOD ARE SYMMETRICAL p-channel JFET 
YY, designed for... 


= General Purpose Amplifiers and 
Attenuators 


TYPE PACKAGE PRINCIPAL DEVICES 


Single TO-18 2N2608, 2N2608JAN, 2N2843 

Single TO-72 2N3329-32, 2N3909, VCR5P 

Single Chip 2N2608CHP, 2N2843CHP, 
2N3329CHP-32CHP, 2N3909CHP 
VCR5PCHP 


0.0035 
(0 0890) 
0.030 
_ 
(0 762) 


ALL DIMENSIONS IN INCHES 
{ALL DIMENSIONS IN MILLIMETERS) 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Gate Reverse Current vs - Drain Current & Transconductance 
Output Characteristic Ambient Temperature vs Gate-Source Voltage 
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25°C 
- 
fan] 


Vos = -SV 
gfs @ f= 1 kHz 
Ipss © Veg = 0 


ee 0 


Ip — DRAIN CURRENT (mA) 
— RELATIVE TO VALUE AT T 


Ipss — SATURATION DRAIN CURRENT (mA) 


(soywr!) SONY LONGNODSNV HL GUVMHOS — 6 


_.'GSS 
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Vps — DRAIN-SOURCE VOLTAGE (VOLTS) T — AMBIENT TEMPERATURE (°C) 
V@stoft) — GATE-SOURCE CUTOFF VOLTAGE (VOLTS) 


aids Common-Source Capacitances Common-Source Output Conductance 
Transfer Characteristic vs Gate-Source Voltage vs Drain Current 


Ip — DRAIN CURRENT (uA) 
CAPACITANCE (pF) 


Qos — OUTPUT CONDUCTANCE (umhos) 


0.4 0.6 


VGs — GATE-SOURCE VOLTAGE (VOLTS) = z 
Vas — GATE-SOURCE VOLTAGE (VOLTS) Ip — DRAIN CURRENT (mA) 


Equivalent Input Noise Voltage 
Noise Figure vs Generator Resistance Noise Figure vs Frequency vs Frequency 


Rgen = 750 ks? 


Nel 
Ni 


Rgen = 2.5 M&2 


NF —NOISE FIGURE (dB) 
NF — NOISE FIGURE (dB) 


as 
8n — NOISE VOLTAGE (nV//Hz } 


. : i 
at NEN | Ht et eet eet 
1 oo oe Sel F CCU CTT 


Pook 10M : a 1 100 10K 
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GATE ALSO BACKSIDE CONTACT & 
S AND D ARE SYMMETRICAL p-channel JFET 
designed for 
lesig eae 


CLE | 
Gop AA a : = General Purpose Amplifiers BENEFITS: 


® Switches @ Wide Range of Transconductance 


Single TO-72 2N3382, 2N3384, 2N3386, VCR3P 


y 

y E TYPE PACKAGE PRINCIPAL DEVICES 

g 

; 

j Single Chip 2N3382CHP-86CHP, VCR3PCHP 
4 


| 0.030 


(0.762) 
ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) ~ 


PERFORMANCE CURVES (25°C unless otherwise noted) 


Common-Source Capacitances 
Output Characteristic vs Gate-Source Voltage 


Vps = -15 V 


ip — DRAIN CURRENT (mA) 
& 8 


CAPACITANCE (pF) 
a 


8 10 12 14 16 18 
Vos — ORAIN-SOURCE VOLTAGE (VOLTS) Vos — GATE-SOURCE VOLTAGE (VOLTS) 


Equivalent Input Noise Voltage 
Transfer Characteristics vs Frequency 
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Ip — DRAIN CURRENT (mA) 
@n — NOISE VOLTAGE (nV/-. 


Drain Current & Transconductance 
Transconductance Characteristics vs Gate-Source Voltage 


ae ae ae 
ee 


loss — SATURATION CURRENT (mA) 
JONVLONGNOOSNVYL GYYMHOS — 536 


gfs - FORWARD TRANSCONDUCTANCE (mmbos} 


Vas — GATE-SOURCE VOLTAGE (VOLTS) VGS(off) — GATE-SOURCE VOLTAGE {VOLTS) 
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mechanical data (cont'd) 


0.500 —>— 


(12.70) 
MIN 


0.030 


(.762) 
MAX 


- LEADS 


0.019 £483) 
0.016 (4067 UIA 


BOTTOM VIEW 


016 (.406) pA HOLE 
019.483) 


0.125 (3.78 


0.165 (4.79) 
BOTTOM VIEW 


6 LEADS 
0.060—~ 0.021 (0.533) DIA 
(1.53) 0.016 (0.406) 
MIN SEATING PLANE 
ALL DIMENSION IN INCHES. 
(ALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW 


TO-105 


L, LEADS 


0.019 (483) DIA 
0.016 (406) 


BOTTOM VIEW 


0.500 
(12.70) 
MIN 


0.040 
(1.02) 
MAX 


8 LEADS 
0.040 (7.02) 0.019 (.483) DIA 
INSULATOR 0.016 /.406) 
MAX 


BOTTOM VIEW 


. LEADS 


force 0.019 (482) DIA BOTTOM VIEW 
0.016 (406) 


SEATING PLANE 


glossary of terms and abbreviations 


5 


3. Subscripts can refer to the terminals used in the measurements, i.e., VG = Gate Voltage; or simply help define the sym- 
bol, i.e., tt = Fall Time, tr = Rise Time. 


1. Upper case letters indicate DC voltages and currents. 


2. Lower case letters indicate AC voltages and currents. 


4. Triple subscripts are used for terminal references only. The first subscript is the object terminal. The second subscript is 
the common terminal. The third gives the condition of the remaining terminal(s). S = Short, 0 = open and X = neither 
open nor short (refer to the test conditions). Example: BVGss = Breakdown Voltage from gate to source with the drain 
shorted to the source. 


bfg = Common-Gate Forward Susceptance Crss = Common-Source Reverse Transfer Capaci- 
tance 
be, = Common-Source Forward Susceptance 
Csb = Source-Body Capacitance 
bigs = Common-Gate Input Susceptance 
Cog = Source-Drain Capacitance 
biss = Common-Source Input Susceptance 
Csgo = Source-Gate Capacitance 
bogs = Common-Gate Output Susceptance 
D = Drain 
boss = Common-Source Output Susceptance 
en = Equivalent Short Circuit Input Noise Volt- 
brg = Common-Gate Reverse Susceptance age 
Drs = Common-Source Reverse Susceptance fm = Figure of Merit 
BVpGo = Drain-Gate Breakdown Voltage G = Gate 
BVpss = Drain-Source Breakdown Voltage Ofg = Common-Gate Forward Transconductance 
BVspx = Drain-Source Breakdown Voltage fs =Common-Source Forward Transconduc- 
tance 
BV = Gate-Gate Breakdown Voltage 
eis2 : : Sfso = Common-Source Forward Transconduc- 
tance @ Veg = 0 
BVGiss = Gate 1 to Source Breakdown Voltage 
Ofs1/Gfs2 =Common-Source Forward Transconduc- 
BVG2ss = Gate 2 to Source Breakdown Voltage tance Ratio 
BVGBS = Gate-Body Breakdown Voltage Sig = Common-Gate Input Conductance 
BVGss = Gate-Source Breakdown Voltage Gis = Common-Source Input Conductance 
BVsps = Source-Drain Breakdown Voltage Gog =Common-Gate Output Conductance 
BVSGO = Source-Gate Breakdown Voltage Jos = Common-Source Output Conductance 
Cab = Drain-Body Capacitance Foss = ee Source Output Conductance @ 
GS ~ 
Cdgo =D tal Sate Capecieite Gos1-Gos2. «= «Differential Output Conductance 
Cgb =1Gate body Capacitance Gpg = Common-Gate Power Gain 
Cod = Gate-Drain Capacitance Gps = Common-Source Power Gain 
Cgs = Gate- Source Capacitance ID(off) “Drain Curette Current 
Ciss = Common-Source Input Capacitance ID(on) = Drain ON Current 
Coss = Common-Source Output Capacitance ipbGo = Drain-Gate Leakage 
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